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[BRY] 18MER % A3 5 ming OBAVATENS X O R5R P 5 A0S (moderate-intensity to vigorous-in-
tensity physical activity : DL, MVPA) IZBH#3 2 2R & LT, KM, ZmmeE, SAEiT, &
TREEE & ORI OWTHET L7z, [FEE] a3 Bm e e Ic & - Cililed 2 Jils 1204 & L7z, did
NZIE N ATE), MVPA, SoREE, FOmmkE, ARiGkEds, B ARReE, ZRmBIE S X & N4
Tholz. NI R ER MBI & SEATF58 %2 B HEk L 220G 7V % Sh 0Bk 0 12 & - THGE
L7z [RER] RFEE 70 CIIEIRRIEAVEN TS & MVPA ICBIES % & PRI L 722%, BIEEFVICBW
TR IR (L )8 & AR TGRS I B U 725, B ARRBAC T 2 A U CREf 4TSN & MVPAICRIE L 72, [
] R O BERLATEY R B ARANTE B LT XA R L & PR LSRR D IR 22 B Z & 3o 7z,

F—7— N BV, BIEER, CBEMIERKME Y TE, HHREHARE

& U & (&

S B30T B e I 7 B TG Bl | AR HE Sy oD A
W&o THERBEHZ R L T0DAS, i HAR21
(BER) ORAEFHM Tl RSB E EE OB A1
HEMAM-TICEsTwiw., 2000, Sk
2B 5 B ARIEEH OREITEE L ERERET
H5. MHRAERER] (World Health Organization: WHO)
TR EOFWERY A7 28M$ 5 B THERN
B - FERATEN A F94 Vv RERL T2, B
WX LT, 3 Ay VLI EOEEITRETH 5 EiRIE
HRIGH) (moderate-intensity to vigorous-intensity phys-
ical activity : L'F, MVPA) %47 < & 3381505 0
530057 ET 5T EAHERL T B. —F, HAAT

DRI N 7= 3 Vi
P RARH RS A K — v RHERffE L v 4 —
PR A R — B
bR KRR R
F EEEF MG RERBE ) N ) F—v 3 Vi
T289-1103 T-HEW /Tl A\ 12857k Hh
TEL : 043-444-0137
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(ZftH 20234F11H20H, =ZPH 202443 H6 H)
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gy AL, PRV, EAREMICBIF ARV F—iH
TEAL54 Y VU TFOTXTORETE)” ([22onT
i, BRI Z W S5 2L R TOIGE 21K
DL O BRI E X2 5 2 EAERI N TWY
%Y. B2, bAE ORI BT 5 MVPA
W HEBRMO 5 %I2bizs, KEORERIXL.5
Ay YN BH2.92 Y Y U O E FARGEE) (light
intensity physical activity : 2A'F, LPA) (29~32%)
RIEMATE) (63~67%) HEHHTVWDEY. 2072w,
L% DIERED ) TIZRER D MVPA OAEIZINZ T,
JERATEICE R 3R 2 VW2 23K 5 L C LPA 2 30
KL EVIHEOEERIREShTnEY.
DT Lnn, fEFEEGOEMICIE, SEnEoEn R
MVPA Z a3 2 & & H 12, BWAITEI~NOXHE D H
Pl b.

FEE ICB W TEMATE O, N MVPA
DFEEIRT H 2T, EEEFEHIHBRETO 1oL
ENTV S, BRI SRR IE Y Z H S840 F
&7 i, BIEIE 2 & o SE B B s S AR B & WL
B ERIERHLTHEY, Schutzer 5% 135EB) Ok %
ICHBT L2 WE LT, $72, Chastin 5”
W, FEEE AL T ED & RN A RS R B SRR A
LN EERERHLTWA. bHETIHER) RO
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T EIEAS <, EFEMATIINNN3T . 7%, B
#32.7%, ML BROM T 263 581312.2% &
BEENTWEY. 2070, EREHIFENITE % S
L, W2 MVPA 2 Eli3 5 7-9D121%, B
S UGBS $ 5 2 A EETH 5.
B S VI & MR B L LR KT, K
TEAEBRIEC [FOR — BT % £ 7 )V (Fear-avoid-
ance model) | 120 VY, ZoEEEFVICE
A&, JaAOMIRAL R & O PN R O M 2 R D 1S
Lo TRMRARR P ETTON, WAZEKBRLZS
AT A BB MY B [ERIGE ] 2T Y. 9k
e ORAT, BEBARE, REEME, BHwWihk, &
WhE OB 2 PR EE S XY, AT,
PR L LGRS [ U 72 2B 3 B S L B 2 O ANEYfL X0 BE
X o THRBRIE T 25 SR, 512, A
[ 52 D F EA L R B ARBERE O T 13 B ARG B 2 ji A &
&5 2 EpER SN, BAATEI OB NS MVPA ©
WPNZOBRNH I ENTFMEND. ZDEIHI, Hils
Z DR ATE) R MVPA (23R 50 0 T 4211 75 3
2T, KIEELEE, ARTEREE, HARRREICT 24
L CHEMICEMET 2 2 RSN S.
LALADES, ZhETORTETIE, KiameE
LIRAATEY B & O RIE DY, R I & R R
E9 B X YRR T 2L, 2EROADMME
S SN TV 285, KR, b, ARGk
HRBEHE T 2 & o CHNLATE) & MVPA ~o B %
WRGINHRET L2 R R 72 6 2o v, il (2R AL
TEIO KA, B 7 MVPA &% & B LT w <
72021, BRSNS X - THAET 2 HEBO%
WNEGOBREZHS 22T A 25, R
BONEIIHIOEEZONL. F I TARETIE,
DAEN L NS R B = 9 A e O FERLAT
BB L O MVPA (3 LC, J&EJmGREE, J&mmEE, &
IGREE SRR T2NED L) L EIRICH D0 %
HoMZTrZ 2 HIE LT

il -

1. M&g

AIFFEILHE— ik CEMG S MBI ECTh 5. 5
#1320194E 1 HH 5 3 AR, TR Hnhicd 5
ERNEBEDOIE I NE ) 7 — 3 VIZHE 1 o
THBET A EEE 2RI Lz, Hikd, WREEE
NOIERYY & B AN R e & A 5 B ST
FENDBNN o HHRI L 72, W EORINIEHEIL, 65
Wl b, 3 AL OB E - IREEAT AE, H
WAEEB LB AHV. L TwAEE Lz B
UL, MR ERE R~ OMEEAH L LTV n,

RHBERBIC TS & o THMMICHE TE g & L.
ARWFFENIIIASBDIBMO B EZ R L. EOHNs,
641 LT D105, ERH R\ 6 %, I 3 7 H A
DI XTI L TI20%F 5 RE L2, NEE
iE, BFgEsEIC ST RS 2 B2 v

HIE~DOSNNCFHED B S %, ERRKHEES X O
L RBERENE 2 F2 0t L 72, BRI ZE S it i 5 C e
fizitv, HETRATS E)ITEELZ. HHKO
OIS RE DR BIOAF ) N E Y 7 — 2 3 v IZHlbE
THEEE TSI 2RI L 72, AR REIco VW Tl
IREOD IR L AT 5 Jt it e > B i sl s L 7.
B, KFROFERIZHT2>TIE, BRHKE [AN%E
SHRETHMEICHT 2MHBERRE] OKREHT
(KT 1 2018-080), ~IV ¥ ¥ FEHFORM % WAy
LG L 7.

2. AEIEB

1) FERATE) 5 & OF MVPA

BEATATEI B & O MVPA 1%, [EIBSEE#EAL & K0G8 E
5 H AGEMUN E  (The Japanese short version of the
International Physical Activity Questionnaire : LLT,
IPAQ-SV)"™ % i/l L7=. IPAQ-SV iZ 1 BRIZBT 2
AT, WEEOGARIGE) (B o, wo<0
WSzl A= b EMEDLLZVWINTRE), EHRED
SAIGE) (Y OERE, HEETIGER b2 &,
VaXrrhy), FHOREME X CIERIA O
FEM %2 G-I C & 5. ANEIIFMRA CEREME, e
Bt & IR R M AHER STV B AT
EBEIT, BAATENIEH 1 Hd 720 oMEAE X OE
I LAk o0 BA A 3 B & BEAZATE) (40 H) & L7229,
MVPA (22 Cid, IPAQ 54T 74 K54 ' icft-
T, LHEBIIBIT 20T, SRS X OO &1k
N % A bE 7% MVPA (4 58) & L7-.

2) PRI IR

PR EE 13 Pain Visual Analog Scale (LLF, VAS)'™®
L7, CoOHEHBZ [#EE 14 HOFIEN 2&b
OS] ZHEMLT BFIZI0mm OEHR EE 0
mm A7z L) 205 100mm (TN F TISREL 72
ROHBMLWHA) T TIEAZDITS L) ITHRL.
3) P Il

¥ 0] 3% 13 Psychological Inflexibility Pain Scale H
RERL (BUF, PIPS HARERRO &M L7 (£1).
PIPS HAGERUI12IHH TR S v, B2 kB L &
I R TEE) A B ENCEET K O &9 AR 8 THH Lk
ARBIZIN DN TITE) 253K BE & 72 IRE O GE AT
T2—Vary4HAD 2O TFMRNE,RS %S, &
WM TIRIIFIEDO A2 A L7z, B2 [£<%
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%1 PIPS HAGER

Hor

UTIORTENENDOLEIZONT, LORESOHLIIYTRIELIONEB-TALEYT. BRIDTEFTLIHEFICOR

DIFTLEZ W,

1 WADD HIEIIETEL TWFBZ F v 2§ 5.

[JEE v, 19 FLTER], [RAPZV], [HATLARV] i &5 [RareTdEC], [HE YK

FOLow] RELFS.

Wz DD IZH o T, MPMHECYZ IR LBV D 5.

FADENT, HIIRLEDOT L2 TE 2.

3

4

5 iz thora D, AL VWHEIEALZ) §HURMENDH S 2 L 2T 5.
6 AT SEI LTV bOPMEO»E2HFT LI L IIEETHS.
7
8
9

AT D20, B oTRY BRI EZ LW

HWADENWT, TEZENT .
HAZML T72OIIIMTH T 5.

10 BoOAEZay a—LVLTwb0lE, BATERTHATHS.

11 WADEWTIHE 2595 2 & 2S5,
12 JHANOMNUWHFEEFRIEZTHEL LTV,

1. o724 TIEELRY, 2. HoIIUTEELRW,

CAFEAENRTEEL R, 4. LEEEYTEES,

5. 207U TIEES, 6. 2VTWHTIEESL, 7. WOob4TEEs

TRREE RN 1, 2, 4, 5, 7, 8,10, 11: RBEMWT7A—TY=a¥) 3, 6, 9, 12

I Tk (1)) 256 [HWIZESITHE (7)] ©7
BEREChZ&L, £8HEOMENEWITE, HFhH
AERVVIRRE & IR,
4) AR

A il S A 2R TS B SRR (Pain Disability
Assessment Scale : B. F, PDAS)™ % ffi jj L 7-.
PDAS I HEAGICEBIT 5 S F E RIGEI EORENE
WAL S THEEINTWED2EHETLIRETH D,
ARSI E o TRUM L BEESRIE STV,
PDAS 1Z203HH CTHE Ik S, £ CoOIHAE, [Z 0l
BEAT) OICE L WEEZ R (0)]) 225 [ZoifFE)
EIHE AR C T, R TR v (3)] o4 BT
ML, HmAT T EAEERENEREMENTH S
EERLTWDS.
5) B kbt

HABEBEDFIICIE 5 . BHEY 7 A b (Five-Times
Sit-to-Stand Test : BLF, FTSS) % %jiL7="". %47
WF9eiC & > C FTSS & T, W, NI AL
OBEARE STV, JWETRERO® X5
5 em ORFT 205 _XECIEBED %2 5 [I# D &
TEOHRLEY. W 2B abh, RikHuR
W — ¥ HAERHRTIC L7, %, ARUFZEoR R
ZHHE LT T5720, FREEO 7T — 7 I3MEHE
B X OSEHAEEH & oBREZ R TRERIIOVTIE

[ B RBEREIC T ] LKL § 5.
6) FIMBEE X O S AR

AEHS, MERI, Body Mass Index (LAF, BMI), #H
JBE (W, ER, K, R, WEIHIRDL, e AL
P (B, Mo, KRmFReIE, Ve 57—
Toa yERMM, ZRATIELL. BML B4,
N F— g yEREPAHIE R X o TR
s, BMLEZH R EAREZFHIRICHREFH L.
BW L UNEY T = a VEGY IR E DTSR
X Rl L7z

3. HEEtREAR

PEFAOREE, PRI, ARTRREE, SRR, M
fATE), MVPA O K EROERZIRT 2 7201 1F
MBI 24T o 72, FEEEHNE, Fig, MW, &E
B, AR, BMI ZEfemiib, ey 75—
oa ERMMERE L.

BT, JBEAATENS X 0Y MVPA 2§ 2 I i,
PEFA AR, B ARBEREICT, AR L oRERE BRT T
72, RAHBSI OS2 sk
WCARBEE T VEMER L7z (K1), IREEE 7V ORGE
AT BTS2 A U 72, AT W A A B 434 &
FREOZEHTHREL B o\, WAERE L ERNE
FNEFEALE S L IGRE TV EIBIE L. @A
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WA GFI=0.95, AGFI=0.50, RMSEA=0.21, AIC=187

**p<0.01, *p<0.05

P mlig
0. 59%*

AT

0. 41%*

A4

S IRFEREIR T

JAE(ZATH)

= 1

WHE TV

GFI: Goodness of Fit Index. AGFI: Adjusted Goodness of Fit Index. RMSEA: Root Mean Square
Error of Approximation. AIC: Akaike Information Criterion.

X, Goodness of Fit Index (LL'F, GFI), Adjusted
Goodness of Fit Index (LA'F, AGFI), Root Mean Square
Error of Approximation (LL'F, RMSEA), Akaike Infor-
mation Criterion (JLF, AIC) ® 4 D% L7-. GFI,
AGFI L b0, 5 1 FTOflER LY, ZOfEds 11
ELWIEEFHHIOH2EFLE SN2, GFLICI
NTAGFIE LK T 92583 HE L ZWET
Ve EN, WIS BIZ0.9LL EAVHIR A & X
%%%  RMSEAIF 0 ISEVIEE L WEFLTHD L
SN, 0.05LFCREFAEFVESh2™. AIC
ERHEETVOBIEIIH2), TOMIEITH L
THAEOLYVEVWEFLVEENLZERNS, EFL
DBEMBICEA LB LY. &b, ¥ RECLLHE
HEOHEIL, BHOLZ SITEIMAL TV 5S LR
ENTVAE2DY, KR TIIIEEI W 2o 72,
WRWEF VORI, EFVHOENIOWT,
EDORHPETIVICE o Tt oh % HM§ % FiE
TH Y. AW T BN B OB
FRHEZH 72 2 WE AT LT, #AERE LR L
BHOETINVOREEAT 72 BTNV ORERITH
JERHT 2T, BIERRERICETVERE L.
FHEATIC DWW, fWAHBE 3 HT1E SPSS Statistics 25 (H
K7 A - € —x Atk a8, b Sk & 5 &
SPSS Amos 28 (HA7 4 - ¥ —x A bk S48 %
iz, &TOMITIIBT BT NE BRI S %

il L7z
%

1. WREOREM
2IEIRNEH 2080 BEEZ R L7, HREDF
Y iEHR1373.8+8.31%, LN EEKDT4% (61.7%)
Thole. HEBRIEENTS (62.5%), PEMHH A
10644 (88.3%), ME#1319% (8.4%) &4k o
72, IR #2944 (78.3%), EE AITS
% (65.0%), B EBEmom b % A3 5HE1E514%4
(42.5%), V-39 el i 13 e & ©81.3+125.9
A, BB T52.8+55.34 0, UNnEY)F—3 g
FEHERI138.8 6.4 TH - 72, KNI T B
& LT, M LI BEHEME RIAGE 2550% (41.6%), HE
IR P2 REDT304 (25.0%), i TIZE M
BIREATT6% (63.3%) L Z&h -7z, FEIHREE X4
EA7RY 30mm LA 40.1+24.1 mm, & 0l kL
23.0x9.50, AEGREE1338.0=10, FIEBAE
11.2+3.8%, MVPA 13536 = 2164, M ATE)IE
419+162%/ HTH - 72,

R

2. BERADE RN

% 3 3B RROBRZ AR M L7z RTH 5.
PR RBEIIEIRIlEE (r=0.27, p<0.01) &AiHkEE
(r=0.48, p<0.01) IZIEDOHPBIDSA LNT=2S, HELAT
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x2 dAZHEEE (n=120)
n or Ave 25% ile  Med 75% ile

EM (%) Ave (SD) 73.8 (7.8) 67.0 71.0  80.0
PEMn (%) 7k 74 (61.7) — — —
Tk 46 (38.3) — — —
BMI (kg/m’) Ave (SD) 23.9 (3.6) 215 235  26.2
HHEED (%) PR 27 (22.5) — — —
= 75 (62.5) — — —
FeR U NES 7 (5.8) — — —
K 11 (9.2) — — —
s # n (%) 106 (88.3) — — —
R AEin (%) 0 15 (12.5) — — —
1 58 (48.3) — — —
2 23 (19.2) — — —
3 10 (8.3) — — —
4 NPk 14 (11.7) — — —
PG n (%) g 94 (78.3) — — —
S 78 (65.0) — — —
JBE & W J7 51 (42.5) — — —
PO (A) Ave (SD) 18 81.3 (125.9) 12.0 36.0 72.0
30 52.8 (55.3) 12.0  36.0 72.0
YY) F—a yENGIE GE) Ave (SD) 8.8 (6.4) 4.0 8.0 9.0
Zhi%n (%) A (I ARGRE 50 (41.6) — — —
TR AT B A A 30 (25.0) — — —
BN BHEAE 15 (12.5) — — —
JEHERE RNV =7 7 (5.8) — — —
ZE T s A 76 (63.3) — — —
N s P A 4 1 A Al 4 (3.3 — — —
PRI B E VAS (mm) Ave (SD)  40.1 (24.1) 21.0  38.0 52.0
TR I s 23.0 (9.5) 16.0 22.0 29.7
A i i PDAS Ave (SD) 38.0 (10) 29.2  38.0 46.0
REgINGT FTSS (#) Ave (SD) 11.2 (3.8) 8.3 10.8 14.6
MVPA (45 3) Ave (SD) 536 (67.4) 0 30 172
JENATE (43 H) Ave (SD) 419 (162) 300 360 540

n: Number. Ave: Average. 25% ile: 25percentile. Med: median. 75% ile: 75percentile. SD: Standard
Deviation. BMI: Body Mass Index. VAS: Visual Analog Scale. PDAS: Pain Disability Assessment Scale.
Five Times-Sit-to-Stand Test. MVPA: Moderate-intensity to Vigorous-intensity Physical Activity.

®3  FIRERMICB T 5 BR

YA IR TR YA ] A R B RBEREACT JEAATE)

PER R — — — — —

P [l ki 0.27 ** — — — —

A 0.48 ** 0.54 ** — — —

B AREREIL T 0.13 0.23 ** 0.45 ** — —

JENT AT B) 0.02 0.15 0.27 ** 0.38 ** —
MVPA 0.06 -0.17 -0.04 -0.27 *¥ -0.36 ¥
*p<0.01.

MVPA: Moderate-intensity to Vigorous-intensity Physical Activity.

By MVPAHIB L %270 o 72 Foim Il /EIG R 0.45, p<0.01), BEfiATH) (r=0.27, p<0.01) 2k
(r=0.54, p<0.01) &SR (r=0.23, p<0.01) DMBASH BN 7zA, MVPA L ZBIE L % %o 7.
CIEOMBIZ /R L7z, EGRE G SRR T (r= SRR IR ALATE) (r=0.38, p<0.01) IZIED
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FHEI & MVPA (r=-0.27, p<0.01) ICEA DM %R
L7z, HEALATE) & MVPA (r=-0.36, p<0.01) ¥#1
DDA LTz

3 EMTE#s LSUTEREENEE ERERE, &

EEE, BiAfERE, £EEE L ORMRF

BRI O BIfR & AATIIGE & B\ HER S 74
XN (1) Z2HGE L7285, B H o BRAAT
B & MVPANOHE M A EKEZ- ST, @5
Ji£ 3545 T 1Z AGFI, RMSEA ASH| Wi 3L #E 12 5 % h o
72 (GF1=0.95, AGFI=0.50, RMSEA=0.21, AIC=
187). ZD7=%, KRMED S TOBMERI )
HMEXDOERHEFICTRELZETFVERE L. et
SNIZE|TIVTIE, PN EE D © I [0l & AR i e 5
ANOF I E OREAHERE S N, B IESRECCTIIENAT
B L MVPA OF%7, FENATE) & AT E ORI
Jil) (e DEREIMRE S,

X 2 1IZMBIEE 7V 2R L7z, BIERTC ) & 212
FE 5% H o 72 AGFI, RMSEA 3t &, AIC 134K
HEFNVERKL TR LI EDS, BIEETFIVIZ
BMEEOX ) EVWEF IV EHKTE S (GFI=0.97,
AGFI=0.91, RMSEA=0.01, AIC=146). BIEEF
WIZB T, KRR IZ AL ITE) & MVPA IZIE K
VB L 20 2o 7z PR R B LR Il ol & AR G R SRS
B L, B RBEREIC T 24 L CHEALATE) & MVPA IC
B LTz B, KRR, KNI, ARnEREE

DBIFRIZDNT, PR XA R 2 L TR
BT S & L BT, FE T B LT AR IS
B L7 (EHEADAR =0.33, MIERIHR=0.13).

Z &

RIFZETIE, DOENL IR F 72132 4
T 5 i QMM ATEN B X O MVPA 1IR3 % Z A
LT, FIUREE, KREmeE, Bipkne, R r
DOFBREZH O L7z, MmN ATE) & MVPA
(B, R b & AR REE SR L, SRR
FALUTCHEMATEIB L O MVPAICHELZ 5.2 Twh
CEAURENTZ. F 7z, FOWUREE, POENLE, AgkE
EDORRIZOWT, FIFIREIT AR E I LTl
1 70 B LIRS, P50 Il & 5 L C AR sl B i
THIENGhoTz.

PEIORIE, SR, EEEEORBRICOWT, ]
L TV TR O R — [l E £ 7V IC D 9K
ORI D AT 5 & P L7228, BIE
B FIVIZ B TR TR (LA [ & AR S R 2 o il
BRI A SR 7. BRI BT AR T O R IED N A
W HE ARG EIED B IR 5 Z L s &
NTWBY, 207z, ERHRED S LG E~O M
L, BATRE OSSR ASE IR L ARG EY
ZHIRR L7 Rk ESE S 5. M)y, FERMREDIYE
TR L2 S LG EB Y TH o 72 KIfgE
D L H L HE ORISR WS, RO

VIR R E

y
Ly IR

J#EAE © GFI=0.97, AGFI=0.91, RMSEA=0.01, AIC=146

##p<0.01, *p<0.05

FEIT 1]

X2

BIEE 7V

GFI: Goodness of Fit Index. AGFI: Adjusted Goodness of Fit Index. RMSEA: Root Mean
Square Error of Approximation. AIC: Akaike Information Criterion.
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RN DAL S O BRI AYBE 4o o T alol 2 38841 L %2
TP PRI D S PO RO B, P RER
SEATEIAS | X X hz e Ex H5h”, BIEET
WIZH SN2 W R B, FIGRGEED S A G B EA~
DM OWT, Hayes 52 1%, [MIBEATE)ASK %%
DOERTREZATENC DR A KITT I &2\ L Tw
L. F7-, EEE OFIE R ITERPE 2 S ME L T
AR E I BET L 2 sl shTwY. Ths
DFATIIIE & L FFT XL, ABIEE 7V TR bl s
AETERE B T A MRAE S .

S5, AIGREE L HARERE 2 A L CHEMATE) &
MVPA IZ5%8 % 5. 2 T\ 72 Leeuw 5™ (995 Il b
DHHE NN E R BT B 2 L THORHATI R ED
BRI 8¢, GREHREVMKTICORETS
CEERHRLTWS, KMEETIVTIE, SMIRED
JERLATEY & MVPA ICE RS 5 & PRI L7228, 15
EE TV CIEME % 8% % 5 72. Zhaoyang 57 12,
22 T s B FE BB\ BT B EALATE OB L O
MVPA O AT OWT, ERBE LD DO
(bR EATEI AT L2 L 2B LT 5. $72,
WHETNDOBE L LK RED O M ATE &
MVPA o B3 % #35 L 7= Bmwirge®? <z, EHEo—
IR O BN 2 B U C B ARG ) & ol L 72
CEDWMESINT VA, FIHmEE R Ak, A G
EEFROEFR OEE 2 M5 U 72 AR FE 055 1D 5,
IR U B D T Y 70 B X 1) D TR & &9 [l S
WA LN E 75T, AWERE, AT 20
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Structural equation analysis of factors related to sedentary behavior and
moderate intensity to vigorous-intensity physical activity in
older people with chronic musculoskeletal pain

Yasuhiro NAGASAWA' > Kaori ISHIT, Ai SHIBATA", Koichiro OKA®

' Hasegawa Hospital
* Waseda Institute for Sport Sciences
! Faculty of Sport Sciences, Waseda University
! Faculty of Health and Sports Sciences, University of Tsukuba

Objective: This study aimed to investigate the relationship between pain intensity, pain avoidance, physical
disability, and low physical function with sedentary behavior and moderate-intensity to vigorous-intensity
physical activity (MVPA) in older people with chronic pain.

Methods: The participants were 120 older outpatients with chronic low back and knee pain. Measurements
included sedentary behavior, MVPA, pain intensity, pain avoidance, physical disability, low physical function,
pain-related and sociodemographic variables. The hypothetical model was created based on the correlation
between each factor and the results of previous studies, and the model was verified by covariance structure
analysis.

Results: Contrary to the hypothetical model, pain intensity showed no significant association with sedentary
behavior and MVPA. However, in the modified model, pain intensity was associated with sedentary behavior
and MVPA through pain avoidance, physical disability, and low physical function.

Conclusion: Pain intensity and pain avoidance were the main associated factors of higher sedentary behavior
and physical inactivity.

Key words: chronic pain, related factors, psychological inflexibility, too much sitting, physical inactivity
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Association between social interaction, frequency of going outdoors and

neighborhood built environments among community-dwelling
older adults in Japan

Gohei Kato"*, Tomoyuki Arai’, Yasuhiro Morita’,
Yu Inoue®, Shogo Hiragami’, Hiroaki Fujita’

Objective: The aim of this study was to explore the frequency of going outdoors and neighborhood environ-
ment factors associated with the social interaction of community-dwelling older adults.

Method: From 2008 to 2011, 23 prefrail older adults and 50 registrants of employment services centers for
older adults were recruited for this study; 72, excluding one invalid respondent, were included in the analy-
sis. A self-reported questionnaire was used to obtain information on sex, age, social interaction (Index of
Social Interaction: ISI), the frequency of going outdoors, and the neighborhood built environment (Japanese
version of the Home and Community Environment instrument). The population per square kilometer of hab-
itable area at the municipal level was added to the data. Multivariate multilevel linear regression models were
adopted and analyzed with the total ISI score as the dependent variable, the frequency of going outdoors, the
neighborhood built environment, and other variables as the first-level independent variables, and the popula-
tion per square kilometer of habitable area as the second-level independent variable.

Results: The average age (standard deviation) was 71.7 (5.35) years. The frequency of going outdoors (3 =0.75,
p=0.016) and the existence of safe parks and walking areas in the neighborhood (8 =1.69, p=0.003) were
positively associated with a higher ISI score.

Conclusion: The frequency of going outdoors and the existence of safe parks and walking areas in the neigh-
borhood were found to be associated with the degree of social interaction of community-dwelling older adults
in Japan.

Key words: Community dwelling-older adults, social interaction, frequency of going outdoors, built environment
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Introduction

Rapid aging of the population is observed in many
parts of the world”. Japan is one of the most aged soci-
eties in the world; in 2021, the population aged 65 years
and over numbered 3.60 million, making up 28.6% of
the total population”. As the rapid aging of society
recruited for this study, finding a strategy to achieve
successful aging is required”.

Social participation has been suggested as one of the
key factors of successful aging”. Social interaction has
been defined as the relationship between individuals
and society in the daily lives of the local community”
such as ‘communication with non-family persons’,

@ ® © 2024 Japanese Society of Community-based Comprehensive Physical Therapy. This is an open access article under
= the terms of the Creative Commons Attribution license (https://creativecommons.org/licenses/by/4.0/).
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‘watching television’ and so on®. To enhance social par-
ticipation, the degree of social interaction is recognized
as vital. In addition, social interaction is important for
maintaining physical health”. Multiple-year prospective
longitudinal studies conducted in Japan have suggested
that greater social interaction would reduce mortality”®
and suicidal risks among older adults”. Therefore,
increasing the degree of social interaction of communi-
ty-dwelling older adults might contribute to building a
successful aging society.

To achieve this, it is necessary to explore the factors
associated with the social interaction of older adults.
Previous research has shown that the social interaction
of older Japanese females is associated with physical
activities, such as going outdoors'”. This indicates the
possibility that the frequency of going outdoors is an
associated factor for social interaction among communi-
ty-dwelling older adults. In addition, the degree of social
interaction is differentiated among regions'”. This find-
ing indicates that taking into account neighborhood
built environments and regional differences might be
helpful in structuring a strategy to increase the degree
of social interaction among community-dwelling older
adults.

A better understanding of the associations among
social interaction, the frequency of going outdoors, and
built environments might contribute to building a suc-
cessful aging society. The aim of this study, therefore,
was to elucidate the associations among social interac-
tion, going outdoors, and neighborhood built environ-
ment factors by considering regional differences.

Methods

A cross-sectional study was conducted in two local
areas of Japan in 2011. All participants were advised of
the study’s aim and given written instructions and a
written informed consent form. The participants who
agreed to participate in this study signed the form. This
study was conducted in accordance with the 1964 Dec-
laration of Helsinki and its subsequent amendments.
This study was approved by the Ethics Committee of
Tokyo Professional University of Health Sciences (TPU-
22-004).

Seventy-two participants aged 61-85 years were
recruited from two facilities in two Japanese cities. Both
cities were located within 30—50 km of Tokyo, the capi-
tal of Japan. The details have been described else-
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where'”, and the participants were sampled from
selected facilities assumed by the authors to have eligi-
ble older residents. Accordingly, the participants were
recruited from public centers and employment services
centers for older adults, depending on their Activities of
Daily Living (ADL) abilities. The participants were cate-
gorized into two levels: 1) prefrail or 2) currently work-
ing. A higher score on ADL assessments means a

¥ Prefrail older adults'™ were

greater range of ADL
certified as such by the municipality. The inclusion cri-
terion for the study was the ability to walk alone for
more than 45 m.

Demographic information, including age and sex,
along with the participants’ subjective views of built
environmental factors and their frequency of participa-
tion in outdoor activities, were collected through a
self-administered structured questionnaire in tandem
with a series of specific interview questions read to the
participants by researchers who had been trained
beforehand.

1. Social Interaction

The degree of social interaction was measured with
the Index of Social Interaction (ISI)*'”. This index is
capable of assessing various aspects of social interac-
tion”. The scale has 18 items and is divided into five
sub-domains”: 1) “independence” measures the degree
of motivation to live actively; 2) “social curiosity” mea-
sures the degree of curiosity toward society; 3) “inter-
action” measures the degree of communication with
family members, non-family members, and so on; 4)
“participation” measures the degree of participation in
social groups, neighborhood affairs, and so on; and 5)
“feelings of safety” measures the degree of opportunity
to have someone’s support in an emergency.

2. Frequency of Going Outdoors
The number of days per week that a participant had
any outdoor exposure was assessed as 0, 1-2, 3-4,
5-6, or 7 days and scored as 1, 2, 3, 4, or 5, respectively.
Items from the community mobility and transporta-
tion facilitation domains of the Japanese version of the
Home and Community Environment (HACE) instru-

16,17
ment'*"”

were used to assess the subjective factors of
the built environment at the neighborhood level. The
population living in the region was collected from the

official statistics portal for Japan, e-Stat, at the munici-
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pality level per area of inhabitable land in 2013. The
population number was divided by the proportion of the
inhabitable area to provide statistics for 1 km’ of inhab-
itable land to calculate population density. This was
used as a municipal-level, second-level, and built envi-
ronment factor'®.

3. Data Analysis

First, the statistical distributions of the variables were
described. Second, a null multivariate multilevel linear
regression model (Model Null) was built, inputting the
ISI score as the dependent variable and the city the par-
ticipants lived as a random effect variable to calculate
the intraclass correlation (ICC)". The ICC was used to
interpret the impact of the random effect of the city the
participants lived, the second-level independent vari-
able, on the ISI score.

Third, a univariate multilevel linear regression model
was built to test simple associations between social
interaction and other variables, setting the ISI total
score as the dependent variable, the city the partici-
pants lived as the second-level independent variable,
and each of the other variables as a first-level indepen-

dent variable (Model 1). Fourth, a multivariate multi-
level linear regression model was built by inputting the
independent variables that had p values of <0.20 in
Model 1 (Model 2). At the same time, a maximum like-
lihood test was conducted to confirm the improvement
of model fitness from Model Null to Model 2 by describ-
ing the Akaike information criterion (AIC). In addition,
a post hoc power analysis was conducted to determine
the statistical power of Model 2. Finally, sub-analyses
were conducted: multivariate multilevel linear regres-
sion modeling was conducted by setting each ISI
domain as a dependent variable and inputting the inde-
pendent variables that were input in Model 2. The sta-
tistical analyses were performed using R version 4.2.2 (R
core team, 2022°”). The p-value for statistical signifi-
cance was set at 0.05.

Results

Table 1 shows the basic characteristics of the partici-
pants (n=72). The mean (SD) population density (peo-
ple/km?) was 2,420.94 (581.09), and the mean (SD) age
of the participants was 71.71 (5.35). There were 46
(64%) female participants and 26 (36%) male partici-

Table 1. Participant characteristics (z=72)

Variable (unit)

Population density (people /km?) mean (SD)  2,420.94 (581.09)
Age mean (SD) 71.71 (5.35)
Sex (female) n (%) 46 (63.9)
Sex (male) n (%) 26 (36.1)
ADL ability
Prefrail n (%) 23 (31.9)
Currently working n (%) 49 (68.1)
Total Index of Social Interaction score (points) mean (SD) 16.10 (2.27)
Index of Social Interaction sub-domains (points)
Independence mean (SD) 3.56 (0.82)
Social curiosity mean (SD) 4.39 (0.97)
Interaction mean (SD) 2.81 (0.46)
Participation mean (SD) 3.44 (0.65)
Feeling safe mean (SD) 1.90 (0.30)
Frequency of going outdoors (points) mean (SD) 4.57 (0.85)
Neighborhood built environment
Parks easy to get to (yes) n (%) 58 (80.6)
Safe parks and walking areas (yes) n (%) 53 (73.6)
Cars available (yes) n (%) 51 (70.8)
Able to drive (yes) n (%) 48 (66.7)
Public transportation (yes) n (%) 66 (91.7)
Public transportation with adaptations (yes) n (%) 34 (47.2)
Parking for people with disabilities (yes) n (%) 49 (68.1)
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pants. Twenty-three (32%) had prefrail ADL ability, and
49 (68%) were currently working. The mean (SD) total
ISI score and frequency of going outdoors were 16.10
(2.27) and 4.57 (0.85), respectively. According to the
neighborhood built environments of the community
mobility and transportation facilitation domains, 58
(81%) participants’ neighborhoods had parks that were
easy to get to, 53 (74%) participants’ neighborhoods
had safe parks and walking areas, 51 (71%) participants
had cars available, 48 (67%) participants were able to
drive, 66 (92%) participants’ neighborhoods had public
transportation, 34 (47%) participants’ neighborhoods
had public transportation with adaptations, and 49 (68%)
participants’ neighborhoods had parking for disabled
people.

The ICC of Model Null was p<0.001, indicating a
small effect size according to Cohen’s guidelines of
Pearson’s r correlation coefficient™. The results of
Modell with ISI as a dependent variable were as follows
(Table 2): being female (3=1.23, p=0.026), the fre-
quency of going outdoors (B =0.70, p=0.026), and the
existence of safe parks and walking areas (B=1.63,
p=0.006) were positively associated with a higher ISI
score. In addition, the p-value of being able to drive was
0.164. Following the results of Model 1, in addition to
age, sex, and ADL ability as basic characteristics, the
frequency of going outdoors, the existence of safe parks

and walking areas, and the ability to drive were added
to Model Null as independent variables. As a result,
Model 2 indicated that the ISI had a significant positive
association with the frequency of going outdoors
(B=0.75, p=0.016) and the existence of safe parks and
walking areas in the neighborhood built environment
(B=1.69, p=0.003). The likelihood maximum test
between Model Null and Model 2 was AIC =328 vs. 321,
p=0.004, showing that Model 2 had better fitness than
Model Null. The statistical power was calculated to 0.796
by setting the parameters as follows: number of partici-
pants = 72; number of first-level variables = 6; number of
second-level independent variables = 1; alpha = 0.05.

In the sub-analysis results, the multivariate multilevel
linear regression model with the ISI domains as the
dependent variables and the chosen variables in Model
2 as independent variables showed significant associa-
tions, as follows (Table 3): the independence domain
had a positive association with being female (B =0.61,
p=0.008) and the existence of safe parks and walking
areas (3 =0.65, p=0.002); social curiosity had a positive
association with the existence of safe parks and walking
areas (B =0.64, p=0.014); and interaction had a positive
association with the frequency of going outdoors
($=0.199, p=0.002). Feeling safe had no association
with the dependent variables.

Table 2. Multilevel multivariate linear mixed-effect model using the total Index of Social Interaction

score as the dependent variable

Model 1 Model 2

Independent variables beta p-value beta p-value
Population density (continuous) 0.000 0.847 — —
Age (continuous) -0.011 0.824 -0.002 0.972
Sex =female (ref. male) 1.230 0.026 1.125 0.069
Ability of ADL = currently working (ref. prefrail) -0.113 0.847 -0.297 1.000
Frequency of going outdoor (continuous) 0.697 0.026 0.745 0.016
Parks easy to get to (yes) 0.741 0.275 — —
Safe parks and walking areas (yes) 1.630 0.006 1.690 0.003
Cars available (yes) -0.602 0.309 — —
Able to drive (yes) -0.792 0.164 -0.466 0.428
Public transportation (yes) 0.106 0.913 — —
Public transportation with adaptations (yes) 0.150 0.781 — —
Parking for people with disabilities (yes) 0.079 0.891 — —

ADL: Activity of Daily Living
A linear mixed-effect model was conducted.

Model 1: Each independent variable was input into the model.
Model 2: Independent variables p < 0.20 in Model 1 were input in the model.

. Not input into the model
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Table 3. Multilevel multivariate linear mixed-effect model using the Index of Social Interaction

subscales as the dependent variables

Dependent variables Independent variables beta p-value

Age (continuous) 0.003 0.892

Sex =female (ref. male) 0.611 0.008

ADL ability = currently working (ref. prefrail) -0.042 0.883
Independence . .

Frequency of going outdoors (continuous) 0.103 0.355

Safe parks and walking areas (yes) 0.650 0.002

Able to drive (yes) 0.135 0.532

Age (continuous) -0.023 0.333

Sex = female (ref. male) 0.135 0.630

. oo ADL ability = currently working (ref. prefrail) -0.090 1.000
Social curiosity ) .

Frequency of going outdoors (continuous) 0.230 0.100

Safe parks and walking areas (yes) 0.639 0.014

Able to drive (yes) -0.005 0.984

Age (continuous) 0.014 0.193

Sex =female (ref. male) 0.246 0.051

. ADL ability = currently working (ref. prefrail) 0.098 1.000
Interaction . .

Frequency of going outdoors (continuous) 0.199 0.002

Safe parks and walking areas (yes) 0.027 0.806

Able to drive (yes) -0.201 0.095

Age (continuous) 0.010 0.556

Sex =female (ref. male) -0.010 0.958

. ADL ability = currently working (ref. prefrail) -0.305 1.000
Participation . .

Frequency of going outdoors (continuous) 0.161 0.086

Safe parks and walking areas (yes) 0.291 0.089

Able to drive (yes) -0.298 0.101

Age (continuous) -0.005 0.546

Sex = female (ref. male) 0.143 0.101

. ADL ability = currently working (ref. prefrail) 0.042 1.000
Feeling safe . .

Frequency of going outdoors (continuous) 0.051 0.235

Safe parks and walking areas (yes) 0.081 0.300

Able to drive (yes) -0.098 0.242

The independent variables in Model 2 were input in each model.

Discussion

We successfully built multivariate multilevel linear
regression models with the ISI sub-domains as depen-
dent variables, controlling for basic characteristics,
ADL level, and the effect of the city differences,
although its effect size was very small. Further, our
results detected that the frequency of going outdoors
and certain kinds of neighborhood built environments
were significantly associated with the degree of social
interaction of community-dwelling older adults in Japan.

Model 2 showed that the frequency of going outdoors
and the existence of safe parks and walking areas
around the neighborhood were positively associated
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with a higher ISI score. In addition, the sub-analysis
results showed that the frequency of going outdoors
was positively associated with the interaction sub-do-
main, the existence of safe parks and walking areas
around the neighborhood was positively associated
with the independence and social curiosity sub-do-
mains, and being female was positively associated with
the independence sub-domain of the ISI.

Our findings suggest that going outdoors is a key
activity to maintain and increase the degree of social
interaction among community-dwelling older adults.

These findings support the results of past studies
conducted in Japan'” that indicated the frequency of
going outdoors was associated with a higher ISI score
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among community-dwelling older females. Although
our study included not only female but also male partic-
ipants, the frequency of going outdoors was still associ-
ated with the ISI when controlling for the effect of sex.
Namely, this suggests that the frequency of going out-
doors would be associated with a higher ISI score,
regardless of sex, among community-dwelling older
adults in Japan.

While there are also possibilities that social interac-
tion facilitates going outside. A past study revealed
that™ social participation such as paid work and com-
munity activities might extend the walking time among
Japanese older adults. This indicated having social
interaction with local community might encourage
activities of going outside among Japanese older adults.
Further research is necessary to find out more details.

In addition, our study showed that the frequency of
going outdoors was associated with the interaction sub-
domain of the ISI (i.e., the degree of communication
opportunities with family members, non-family mem-

* suggested that going

bers, and so on). Fujita et al.
outdoors less frequently is related to decreased social-
izing with neighbors. Similarly, the frequency of going
outdoors has been associated with the degree of social
interaction in the neighborhood among communi-
ty-dwelling frail older adults in Japan®. Of these fac-
tors, the activity of going outdoors is strongly associ-
ated with socializing in the neighborhood. In the
COVID-19 pandemic period, community-dwelling older
adults had to limit going outdoors to avoid the infec-
tion™””. In such cases, it is suggested that we need to
pay more attention to taking care of people who
decrease their social interactions in their neighborhood
communities.

Our study also highlighted the importance of the
existence of safe parks and walking areas in neighbor-
hoods for the degree of social interaction among
Japanese older adults. Past studies®™ indicated that the
use of green outdoor common spaces is associated with
the strength of neighborhood social ties and a sense of
community”® because green spaces provide a meet-
ing place for people to develop and maintain neighbor-

o . 28
hood social ties™

. Our study did not evaluate the attri-
butes of parks, such as greenness, but revealed that the
existence of safe parks and walking areas in neighbor-
hoods were particularly associated with the indepen-

dence and social curiosity subdomains of the ISI. This
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indicates that safe parks and walking areas might play a
role in enhancing independent activity and elevating
personal curiosity about the local society of communi-
ty-dwelling older adults. We consider that these mecha-
nisms might activate socializing in the community to
create social interactions. In making community devel-
opment plans, therefore, considering the safeness and
accessibility of parks and walking areas for older adults
might be important to maintain and increase the social
interactions of community-dwelling older adults.

Our study also has some limitations. First, the design
of our study was cross-sectional. Therefore, the causal-
ity of the associations cannot be revealed. It is possible
that a greater degree of social interaction promotes a
greater frequency of going outdoors as mentioned ear-
lier. A follow-up study in the future is necessary, with a
focus on the factors we found. Second, our sample size
may have failed to indicate important variables associ-
ated with the ISI. For example, sex did not show a sig-
nificant association with the ISI; on the other hand, sex
showed a significant association with independence, a
sub-domain of the ISI. A larger sample might contribute
to clarifying the association between the ISI and the
effect of sex. However, our post hoc statistical power
was almost 0.8. The chance of overturning our results
might be low. Third, our study did not control for the
psychological functioning of the participants. The exis-
tence of a relationship between psychological function
and the degree of social activity among older adults has
been indicated in the past™. Adjusting for the effect of
psychological function might provide a more exact esti-
mation of our results. Fourth, our study sample was
collected 30-50 km away from Tokyo, which indicates
that the environments of our sample might have differ-
ent attributes to other areas of Japan. Therefore, it is
necessary to consider this before generalizing our
results. Finally, our study did not evaluate the attributes
of the parks; therefore, we cannot reveal what attributes
constitute the safeness of a park. Revealing this might
contribute to elucidating the association between social
interaction and the existence of safe parks in neighbor-
hoods.

In conclusion, the frequency of going outdoors and
the existence of safe parks and walking areas in the
neighborhood are important for the degree of social
interaction in community-dwelling older adults in Japan.



B FRREY Vol.4 No. 1

Conflict of Interest

The authors have no financial conflicts of interest to

disclose concerning the study.

Acknowledgments

Source of Funding: This study was funded by grants

from the Japanese Ministry of Education, Culture,
Sports, Science, and Technology [23790578_2011-2012,
21K10340_2021-2023, 60637643_2022-2026].

D

2

3

4

5)

6)

7

8

9

10)

11)

12)

References

Beard JR, Officer A, et al. The world report on ageing and
health: a policy framework for healthy ageing. Lancet. 2016;
387:2145-2154.

Statistics Bureau of Japan: News Bulletin December 28,
2021. https: / /www.stat.go.jp / english / info / news / 20211228.
html (Accessed May 29, 2023)

Anme T, Shinohara R, et al. Continuity of social interaction
and mortality: eight-year population-based prospective study
for the elderly. Jpn J] Hum Sci Health-Soc Serv. 2011; 18:
18-27.

Douglas H, Georgiou A, et al. Social participation as an indi-
cator of successful aging: an overview of concepts and their
associations with health. Aust Health Rev. 2017; 41: 455-462.
Anme T, Shimada C: Social interaction and mortality in a five
year longitudinal study of elderly. Jpn J Public Health. 2000;
47:127-133.

Wu B, Tanaka E, et al. Continuity of social interaction and
functional status: a nine-year population-based prospective
study for the elderly. Public Health Res. 2014; 4: 79-84.
Holt-Lunstad J: Why social relationships are important for
physical health: a systems approach to understanding and
modifying risk and protection. Annu Rev Psychol. 2018; 69:
437-458.

Anme T, Shinohara R, et al. Social interaction and mortality:
a seven-year longitudinal study of elderly people. Nihon Jpn
J Public Health. 2006; 53: 681-687.

Motillon-Toudic C, Walter M, et al. Social isolation and sui-
cide risk: Literature review and perspectives. Eur Psychia-
try. 2022; 65: e65.

Yoshida S, Bessho Y, et al. Relationship among frequency
and distance of going-out, social interaction and health-re-
lated QOL in elderly women. J Fukui Med Univ. 2002; 3:
69-77.

Saito T, Kondo K, et al. Gender and regional differences in
going-out, social, and leisure activities among older adults.
Findings from the JAGES project. Jpn J Public Health. 2015;
62: 596-608.

Kato G, Arai T, et al. Association of built environments with
frequency of going outdoors among older community-dwell-
ing adults in Japan. ] Aging Phys Act. 2020; 1: 1-7.

16

13)

14)

15)

16)

17)

18)

19)

20)

21)

22)

23)

24)

25)

26)

27)

28)

29)

(2024)

Kato G, Arai T, et al. Neighborhood built environments,
social cohesion and the ability to go shopping independently
for community-dwelling older adults in Japan. Int ] Disabil
Hum Dev. 2021; 20: 305-311.

Fukasaku T, Okuno J, et al. Intervention effects of inclusive
support in an “exercise and a nutritional community-based
prevention program” for pre-frail elderly individuals. Jpn J
Public Health. 2011; 58: 420-432.

Anme T: Longitudinal study on social interaction and mor-
tality in five years period. Jpn J Soc Welf. 2000; 40: 1-16.
Kato G, Tamiya N, et al. The validity and reliability of
Japanese version of home and community environment
(HACE). Sogo Rehabil. 2010; 38: 475-483.

Keysor ], Jette A, et al. Development of the home and com-
munity environment (HACE) instrument. J Rehabil Med.
2005; 37: 37-44.

Sato A-H, Shimizu C, et al. Relationship between job oppor-
tunities and economic environments measured from data in
internet job searching sites. Procedia Comput Sci. 2015; 60:
1255-1262.

Finch WH, Bolin JE, et al. Multilevel modeling using R. 2nd
edition. Chapman and Hall/ CRC, Boca Raton, 2019.

R Core Team: R: a language and environment for statistical
computing. Vienna, Austria, 2022. https: / /www.R-project.
org/ (Accessed January 31, 2024)

Brydges CR: Effect size guidelines, sample size calculations,
and statistical power in gerontology. Innov Aging. 2019; 3:
igz036.

Ihara S, Ide K, et al. Social participation and change in walk-
ing time among older adults: a 3-year longitudinal study
from the JAGES. BMC Geriatr. 2022; 22: 238.

Fujita K, Fujiwara Y, et al. The frequency of going outdoors,
and physical, psychological and social functioning among
community-dwelling older adults. Jpn J Public Health. 2004;
51: 168-180.

Nakamura K, Yamada K: Factors which determine how
often frail elderly people go outdoors. J Jpn Soc Nurs Res.
2009; 32: 5_29-5_38.

Ghram A, Briki W, et al. Home-based exercise can be benefi-
cial for counteracting sedentary behavior and physical inac-
tivity during the COVID-19 pandemic in older adults. Post-
grad Med. 2021; 133: 469-480.

Choi NG, DiNitto DM, et al. Older adults’ frequency of
going outside during the COVID-19 pandemic: associations
with physical distancing, health status, and fall risk factors. J
Appl Gerontol. 2023; 42: 324-335.

Kweon B-S, Sullivan WC, et al. Green common spaces and
the social integration of inner-city older adults. Environ
Behav. 1998; 30: 832-858.

Lee AC, Maheswaran R: The health benefits of urban green
spaces: a review of the evidence. ] Public Health. 2011; 33:
212-222.

Harada K, Lee S, et al. Objectively-measured outdoor time
and physical and psychological function among older adults.
Geriatr Gerontol Int. 2017; 17: 1455-1462.



Association between social interaction, frequency of going outdoors and neighborhood built environments among community-dwelling older adults in Japan

M ISAE A il A DAL S B L AN B L O
AT A S 5 B 5 D B

W EE, EHE R RE AR
BB L E. EW

VUM E R R U N E ) T — g I R R
PR BRI A A I S B B R R
S Al R S I S KL 2 SR B i 2
YR B NSRRI e R
S LRI NE Y F— Y 3 v R e R
O BB HORL R I R 3 R B A R

[H] HOISAE LR E O S BHEDO L F /MRS, HISREN T2 5 2 o HEt Lz, [
20084F ~201 14F 1S M AE A0 SE v B 2344 & Y VN — At v 7 —B8:E50% 2wt & L, ERhEE %
Brnie728 % okt g e Lz, Bt NEBEZ TR, Eie, SR sE GESBEMERE), 44
HIMERE, HEdEER%E (Home And Community Environment H AGER) D&M %1572, HiXHTA L~ ow]
TR 1 km® %720 A% F— 2 1A 7. ASBEEEREO G5 M2 R LR, AMUHES X 020
MWZERZ 1KLY, MR 1 km® %4720 A% 2 KL N VOMVERE LTELERILVFLANVE
MFE TN AR LCoMr Lz, ER] FoEH (EEE2E) 1371.7 (5.35) MTho7z. Fhaint
TREEICH B BE (B=0.75, p=0.016) L EBRICHELARPLHEREYRH S Z EPIEOBEZ R L2
(B=1.69, p=0.003). [#4am] FMHBHEE, JCBE %4 7 2R R BOh I HUs A (1 S i Ot S B o
LEICHE T 5 2 EATRIEB X LT,

F—7— KM e R, B, SRR, BEBUR

Y ST EERSE  NiE W
HEUMEE R P ) N E ) 7 — g v RSB R
T135-0043 R EUHBYL X 3 2-22-10
TEL : 03-6272-5671, FAX : 03-6272-5672
E-mail : goheik@tpu.ac.jp

17



HisIEEES Vo4 No.1l pp.18-26 (2024)

Original Article

Characteristics of nighttime sleep and daytime sleepiness in
community-dwelling people with aging-associated cognitive decline

Yoshitsugu Omori, PT, PhD’, Hitomi Hakoyama, PT?, Takuya Ueda, PT, PhD’,
Tetsuya Yamagami, PT, PhD*, Saori Anzai, PT, PhD’, Yoshitaka Shiba, PT, PhD**

Objectives: People with dementia are prone to excessive daytime sleepiness and day-night reversal. However,
the characteristics of sleep and sleepiness in people with aging-associated cognitive decline (AACD) are not
clear. The characteristics of daytime sleepiness in people with AACD is able to be used as information to sup-
port them in continuing to lead an active community life. The purpose of this study was to clarify the charac-
teristics of nighttime sleep and daytime sleepiness in community-dwelling older people with AACD.
Methods: This study was conducted using a cross-sectional research design and collected between August
and October 2016. The study included individuals aged 65 years or older who participated in a dementia pre-
vention program. Sleep at night and daytime sleepiness were investigated using the Japanese version of the
Pittsburgh Sleep Quality Index (PSQI-J) and the Japanese version of the Epworth Sleepiness Scale (JESS).
Cognitive function was assessed using the Five Cognitive Functions, according to which the participants
were classified into a possibly having dementia group, non-AACD group, and AACD group.

Results: Fourty-five participants were analyzed, excluding those with suspected dementia, those taking sleep-
ing pills, and those with depressive tendencies or depression. The median JESS score was 6.0 in the non-
AACD group and 4.0 in the AACD group, and was significantly lower in the AACD group (p<0.01). The mean
PSQI-J score was not significantly different between the two groups.

Conclusion: Daytime sleepiness in community-dwelling older people with AACD was lower than that in peo-
ple without AACD and was considered less of a problem for daytime activities.

Key words: Nighttime Sleep, Daytime Sleepiness, Aging-Associated Cognitive Decline, Community-dwelling
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Introduction

The United Nations” reported that the population of
older persons is increasing both in numbers and as a
proportion of the total population, and the global pro-
portion of people aged 65 years or above is projected to
rise from 10% in 2022 to 16% in 2050. Further reduc-
tions in mortality are projected to result in an average
longevity of around 77.2 years globally in 2050". Older
adults experience age-related sleep changes, such as
falling asleep and waking up earlier as well as waking
up suddenly during sleep”. In dementia, mainly Alzhei-
mer’s disease (AD), in addition to these age-related
changes, the progression of the disease causes abnor-

@ ® © 2024 Japanese Society of Community-based Comprehensive Physical Therapy. This is an open access article under
= the terms of the Creative Commons Attribution license (https://creativecommons.org/licenses/by/4.0/).
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malities in circadian rhythm mechanisms occur as the
disease progresses”. This is one of the reasons why
dementia patients are prone to polyphasic sleep, in
which they repeatedly doze off during the day, and day-
night reversal with marked insomnia at night”.

A longitudinal study on sleep and dementia found
that sleep deprivation and daytime sleepiness were
associated with the onset of dementia 3 years later, and
sleep inadequacy and increased daytime sleepiness are
risk factors for dementia in older adults, independent of
demographic and clinical factors”. Therefore, there is a
close relationship between the onset of dementia and
sleep status, and the role of sleep status in the develop-
ment of dementia is significant. Once the characteris-
tics of sleep and daytime sleepiness of older people in
the prodromal stage of dementia are clarified, it may be
possible to construct lifestyles that are tailored to their
characteristics, such as increasing daytime activity to
reduce daytime sleepiness and adjusting the sleep envi-
ronment.

Dementia has several concepts for prodromal symp-
toms”. Aging-associated cognitive decline (AACD) was
conceptualized in 1994 and is reported to account for
about 20% of the older population aged 75 and over”.
The AACD is an indicator with diagnostic criteria based
on a decrease of at least one standard deviation from
the normal mean of cognitive function tests, taking into
account age and educational history, and is considered
a concept intended to indicate physiological cognitive
decline due to aging”. Criteria of Mild Cognitive
Impairment (MCI) was reported by Petersen® and rec-
ommended for definition “self and / or informant report
and impairment on objective cognitive tasks, and/or
evidence of decline over time on objective cognitive

"D A previous study of community-dwelling older

tasks
people reported that the three-year transition rate to
dementia was 11.1% for MCI, defined as memory
impairment only, while the rate was 28.6% for AACD,
defined as cognitive impairment in one or more of the
five cognitive domains”. The rate of progression to AD
in people with AACD is 36.4% over 2.6 years”. It was
also reported that MCI represented only 3.2% of the
general community older population, compared to
19.3% for AACD®. Japan is an aging society, and the
older population is expected to continue increasing,
reaching its peak in 2042, and the aging rate is expected
to reach 38.4% in 2065'". Thus, in a society with an
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ever-increasing number of older people, rather than
viewing the decline in cognitive function that occurs in
the older people as a disease in general, it may be help-
ful to view it as including physiological phenomena that
we all experience as we age, in order to realize a society
that is more livable for the older people. In addition, in
order to prevent the transition to dementia, it is desir-
able to be able to detect more people who may be tran-
sitioning to dementia.

This study will focus on individuals with AACD in
order to obtain information that is applicable to a large
number of older adults and to view cognitive decline as
a physiological change.

The study hypothesis is that older people with AACD
will have lower nighttime sleep quality and more day-
time sleepiness than older people without AACD.

The purpose of this study was to clarify the character-
istics of nighttime sleep and daytime sleepiness in com-
munity-dwelling older people with AACD.

Methods

This study was conducted as a cross-sectional
research design in 2016.

1. Participants

The participants were people aged 65 or older living
in a city in Kanagawa Prefecture who would like to par-
ticipate in a dementia prevention program in the city.
Recruiting of participation to the dementia prevention
program were conducted through community papers.
The community papers are distributed door-to-door to
those who wish to receive them and delivered via news-
paper inserts, as well as at about 90 locations in and
around the city, including train stations, banks, post
offices, convenience stores, and community centers.
The city had a population of 128,983 and an aging popu-
lation of 33,213 in 2015.

This study would recruit people with AACD.
Depressed people are more likely to have sleep distur-
bances”. Taking sleeping pills has drug effects on
sleep. For these reasons, exclusion criteria for the par-
ticipants were those who were depressed or depressed
tendency, those taking sleeping pills, and those with
possible dementia.

2. Measurements
Prior to participate the program, demographic infor-
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mation (age, sex, length of education), depressive ten-
dencies, comorbidities, medications, cohabitant, exer-
cise habits, use of public transportation, conduct
shopping, nighttime sleep and daytime sleepiness were
collected by mail to reduce the time spent at the facility
as well as the burden on the participants.

The demographic information was used to calculate
the score of Five Cognitive Functions (Five-Cog)™"
which was indication of cognitive function.

Depression tendency was assessed using the Geriat-
ric Depression Scale-15 (GDS-15)'”. The GDS-15 is
used to measure depression in older people with a total
score ranging from 0-15 points: scores of 0—4 are clas-
sified non-depressive; those of 5-9 as depressive, and
those of >10 as depression'.

For medications, the use of sleeping pills was investi-
gated, and comorbidities were investigated with refer-
ence to a study by Adam et al."”, including diabetes,
hyperlipidemia, hypertension, stroke, heart disease,
orthopedic disease, and respiratory disease.

Cohabitation was examined for the presence of a
cohabitant.

Exercise habits were examined to determine whether
the respondents exercised (including walking) at least
three times a week for at least 20 minutes each time.

Public transportation was examined to use buses or
trains to go out alone.

Conducting shopping was examined to shop for daily
necessities.

For exercise habits, public transportation, and shop-
ping for daily necessities, respondents were asked to
answer “yes” or “no” using the two-case method, and
those who answered “yes” were counted.

Nighttime sleep was investigated using the Japanese
version of the Pittsburgh Sleep Quality Index (PSQLD ™.
The PSQI-] is a standardized self-administered ques-
tionnaire on sleep quality, consisting of 18 items evalu-
ating the following seven factors; (1) subjective sleep
quality, (2) sleep latency, (3) sleep duration, (4) habitual
sleep efficiency, (5) sleep disturbance, (6) use of sleep-
ing medication, and (7) daytime dysfunction. The total
score ranges from 0-21, with the higher the score, the
worse the quality of sleep. In the present study, since
sleep medicine users were excluded, the six factor
excluding the use of sleeping medication were vali-
dated.

Daytime sleepiness was investigated using the Japanese
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version of the Epworth Sleepiness Scale (JESS)'®. The
JESS is a scale that measures sleepiness in eight situa-
tions commonly encountered in daily life. The total
score ranges 0—24, with higher scores indicating stron-
ger sleepiness, and scores of >11 considered excessive
sleepiness'.

Cognitive function was assessed using the Five-

"2 at the dementia prevention program. The eval-

Cog
uation results obtained were first used to calculate an
overall rank from the deviation value, which is a stan-
dardized score adjusted for age, sex, and length of edu-
cation'""?. The total score for the tasks was obtained by
assigning 3 points to a deviation of >40, 2 points to a
deviation of 35-39, and 1 point to a deviation of <35.
Then the participants with a total score of 5-10 were
classified as possibly having dementia, those with a
score of 11-14 were classified as the AACD group, and
those with a score of 15 were classified as the non-
AACD group™™.

Participants with the Five-Cog score of 5-10 were
excluded from the analysis because of possible demen-
tia'®, and those taking sleeping medications were
excluded from the analysis to rule out the effects of
medications on sleep. Mann-Whitney U test was used to
analyze interval scales, and Fisher’s direct probability
test was used to analyze nominal scales data. SPSS22.0
J for Windows (IBM Corp., Armonk, NY, USA) was
used for analysis, and the statistical significance level
was set at <0.05.

Pre-trial statistical power analysis was performed for
the primary outcomes, a sample size of 67 (people with
AACD) and 67 (people with non-AACD) was necessary
to reach 80% probability that treatment differences
could be observed with a 0.05 level of significance.

This study was approved (approval number 16020)
by the Research Ethics Review Committee of Kitasato
University. The participants were informed orally and in
writing of the purpose and content of the study as well
as the management of their personal information, and
their signed consent was obtained. The study was con-
ducted in accordance with the Declaration of Helsinki.

Results

One hundred sixteen people aged 65 or older were
participated in a dementia prevention program in City A.
None of the participants had a confirmed diagnosis of
dementia, and none required support or long-term care.
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Of the 116 participants, 71 were excluded from the anal-
ysis: 14 were taking sleeping pills, 31 had a GDS score 25,
22 had missing data, and four had a total Five-Cog score
of 5-10. The remaining 45 participants were classified
into two groups according to Five-Cog score: the AACD
group (those with a score of 11-14) (n=15); and the
non-AACD group, (those with a score of 15) (n=30)
(Fig. 1).

There were no significant differences in age, sex,
length of education, comorbidities, cohabitant, exercise
habits, public transportation, or conduct shopping
between the non-AACD and AACD groups. In the
AACD group, 73.3% of the respondents lived together,
86.7% had an exercise habit, and 100% used public
transportation or conducting shopped alone (Table 1).

The PSQI-J scores were compared for six factors
other than sleep medication use, and there were no sig-
nificant differences in any of the factors between the
non-AACD and AACD groups (Table 2).

Comparing the proportion of those who scored <10,
on the JESS, indicating good sleepiness status, with
those who scored >11, indicating bad sleepiness status,
zero (0%) in the AACD group and four (11.4%) in the
non-AACD group scored >11, although the difference
was not significant difference (p=0.29) (Table 3). On
the other hand, the total JESS score (median) was signifi-
cantly higher in the non-AACD group than in the AACD
group (6.0 and 4.0, respectively) (p<0.01) (Table 3).

Discussion

The present study investigated the sleep characteris-
tics of older people with AACD.

A concept similar to AACD is “mild cognitive impair-
ment,” which indicates cognitive decline due to brain
damage and dysfunction, and physical disease'”. There
are several concepts for the prodromal symptoms of
dementia, each with its own reported index. The AACD
adopted in this study is an indicator with diagnostic cri-
teria based on a decrease of at least one standard devia-
tion from the normal mean of cognitive function tests,
taking into account age and educational history, and is
considered a concept intended to indicate physiological
cognitive decline due to aging”. Japan is an aging soci-
ety, and it is estimated that the elderly population will
continue to increase, peaking in 2042, when the aging
rate will reach 33.4%'"”

study of community-dwelling elderly people reported

. On the other hand, a previous

that the three-year transition rate to dementia was
11.1% for MCI, defined as memory impairment only,
while the rate was 28.6% for AACD, defined as cogni-
tive impairment in one or more of the five cognitive
domains®. It was also reported that MCI represented
only 3.2% of the general community elderly population,
compared to 19.3% for AACD®. As described above, we
believe that cognitive decline with aging is a physiologi-
cal phenomenon and needs to be considered separately

dementia prevention program.

Through a community paper published by A City, we invited older
people aged 65 and over living in A City to participate in the

4

116 candidates applied.

taking sleeping pills, 31 had a GDS score > 5, 22 had missing data,

1 Exclusion criteria - 71 were excluded from the analysis: 14 were

and four had a total Five-Cog score of 5-10.

analyzed between the groups.

The remaining 45 participants were classified into two groups
according to Five-Cog score: the AACD group (those with a score
of 11-14) (n= 15); and the non-AACD group (those with a score
of 15) (n =30), where demographic information, comorbidities,
presence of cohabitant, exercise habits, use of public
transportation, and conducting shopping were assessed and

Fig. 1. Diagram showing the participant selection and analysis process
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Table 1. Demographic and clinical information of the study participants (z = 45)

Non-AACD AACD
(=30) (n=15) prvalue
Age years 72.0 (8.5) 72.0 (6.0) 0.84
Sex (male /female) number 11/19 6/9 0.54
years
<6 4 2 0.67
Length of education 7~9 16 7
10~12 10 5
13< 0 1
number (%)
Diabetes mellitus 2(6.7) 3 (16.7) 0.38
Dyslipidemia 5 (16.7) 1(5.6) 0.41
Comorbidities affecting sleep  Hypertension 13 (43.3) 6 (44.4) 1.00
Cerebrovascular disease 1(3.3) 0(0 1.00
Heart disease 3(16.7) 1(5.6) 1.00
Orthopedic diseases 2(6.7) 2 (16.7) 0.67
Cohabitant (Yes) 27 (90.0) 11 (73.3) 0.19
Exercise habits (Yes) 27 (90.0) 13 (86.7) 1.00
Public transportation (Yes) 30 (100) 15 (100) 1.00
Conduct shopping (Yes) 29 (96.7) 15 (100) 1.00
Values are presented as the median (quartile range) or number (%).
AACD: aging-associated cognitive decline
Table 2. PSQI-J scores for the seven elements
non-AACD AACD
(n=30) (n=15) pvalue
Subjective sleep quality 1.0 (0.0) 1.0 (0.0) 0.81
Sleep latency 0.5 (1.0) 1.0 (2.0) 0.67
Sleep duration 1.0 (2.0) 1.0 (1.0) 0.19
Habitual sleep efficiency 0.0 (0.3) 0.0 (0.0) 0.29
Sleep disturbances 1.0 (0.0) 1.0 (1.0) 0.08
Use of sleeping medication NA
Daytime dysfunction 0.0 (1.0) 0.0 (1.0) 1.00

Values are presented as the median (quartile range).

NA: not applicable

AACD: aging-associated cognitive decline

PSQI-J: the Japanese version of the Pittsburgh Sleep Quality Index

from pathological decline, that we need to include more
people who are likely to transition to dementia when
considering the prevention of the transition to demen-
tia, and that we also need to consider the sample. In
addition, the study used AACD as an indicator of pro-
dromal symptoms of dementia because of the need to
increase the feasibility of the study due to the large
number of subjects in a research study with a limited
sample size. In the present study, people with AACD
were included to examine cognitive decline that occurs

22

due to aging, as opposed to physical disease or brain
damage and dysfunction.

This study excluded 14 patients who were taking
sleeping pills, 31 people with a GDS score of 5 or
higher, and 22 people with missing data. Of the remain-
ing, 4 (8.2%) were suspected of having dementia, 15
(30.6%) in the AACD group, and 30 (61.2%) in the non-
AACD group. AACD was reported to account for about
20% of the older population aged 75 and over”. In this
study, it was not clear whether people taking sleeping
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Table 3. JESS scores and excessive daytime sleepiness

Non-AACD AACD pvalue
(n=30) (n=15)
JESS total score 6.0 (4.5) 4.0 (2.0) <0.01
Excessive daytime sleepiness 4.0 (11.4) 0.0 (0.0) 0.29

JESS: the Japanese version of the Epworth Sleepiness Scale

AACD: aging-associated cognitive decline

Total score is presented as the median (quartile range).
Excessive daytime sleepiness is presented as the number (%).

pills or people with a tendency toward depression had
AACD, but the proportion of people with AACD was
high. Since this study targeted those who wished to
participate in the dementia prevention program, it is
possible that the participants were affected by the fact
that the participants felt cognitively insecure in their
daily lives.

The participants were classified as AACD and non-
AACD, according to their overall rank score in the Five-
Cog test'™?. Therefore, the classification of AACD and
non-AACD participants in this study was considered
valid. Among the 45 participants analyzed in this study,
15 (33.3%) had AACD, which was higher than the per-
centage reported in a previous study (19.7%)”. This
difference may be due to the participants in this study
being people who were recruited at a dementia preven-
tion program, many of whom were aware of and anx-
ious about their cognitive decline.

The PSQI-J score was not significantly different
between the AACD and non-AACD groups, but the total
score of the JESS was significantly lower in the AACD
group than in the non-AACD group. Objective assess-
ment of nocturnal sleep using polysomnography
revealed no differences between people with no cogni-
tive impairment, those with mild cognitive impairment,
a concept similar to AACD, and those with AD, in terms
of time in bed, total sleep time, and sleep onset were
reported'. In this study, The lack of difference in
nighttime sleep between the AACD and non-AACD
groups suggests that the effect of nighttime sleep status
on daytime arousal levels in both groups was similar.
The average JESS score of community-dwelling people
aged > 65 years was 5.0+ 3.8 points'”, which was higher
than median of the AACD group in the present study
(4.0 points). Previous studies on dementia have shown
that older people with dementia are more likely to feel
excessively sleepy during the day than healthy older

23

people®, and older people with AACD, in the pre-de-
mentia stage of dementia, were also thought to have
more daytime sleepiness; however, the results of the
present study suggest that the AACD group without
depressive tendencies may have had higher daytime
alertness compared to the non-AACD group without
depressive tendencies, although there was no differ-
ence in nighttime sleep duration between these groups.

Abbott® reported that walking is associated with a
reduced risk of dementia and that encouraging active
lifestyles in physically capable men could help late-life
cognitive function. Laurin® reported that regular phys-
ical activity may be an important and powerful factor in
preventing cognitive decline and dementia in older
adults. Therefore, regular physical activity could repre-
sent an important and potent protective factor for cogni-
tive decline and dementia in older people. The Ministry
of Health, Labour, and Welfare (MHLW)®™ has stated
that “regular physical activity could be a protective fac-
tor for cognitive decline and dementia in older people”.
On the other hand, the percentage of elderly people
who meet the MHLW recommendation of at least 6,000
steps per day (equivalent to 15 METSs per week) is 45%
for men aged 65-74, 32% for those aged 75-84, and
11% for those aged 85 and older, and 38% for women
aged 65-74, 22% for those aged 75-84, and 5% for

* The older the age, the lower

those aged 85 and older
the incidence. Deposition of amyloid-, one of the fac-
tors in the pathogenesis of dementia, begins approxi-
mately 20 years before the onset of dementia® . Amy-
loid-B is removed by interstitial fluid flow in the central
nervous system, and interstitial fluid flow velocity and
interstitial space increase during sleep™. Sleep quality
has also been reported to be enhanced by exercise.
These findings suggest that exercise may be effective
in preventing the onset of dementia and also by improv-

ing sleep quality. A high percentage (85%) of the AACD
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participants in this study have an exercise habit, and all
of them are able to use public transportation and shop.
It is generally believed that efforts should be made to
increase opportunities for older people to go out and
participate in social activities™. From the perspective of
dementia prevention, physical therapists may need to
make efforts to promote more physical exercise and
outings, taking advantage of the advantages of AACD
persons living in the community, namely, their ability to
exercise and go out, their high level of alertness during
the day, and their low tendency to feel sleepy.

In this study, nighttime sleep and daytime sleepiness
were investigated using a self-administered mail survey
method. In self-administered surveys using the mail
survey method, there are far more responses with
intermediate options than in the interview method, but
it has been reported that it is difficult to eliminate the
difference with the interview method by devising word-
ing%). The PSQI-J and the JESS are four-way surveys,
and the respondents were asked to choose one of four
options, which may have led to a Type 2 error. In the
future, nighttime sleep and daytime sleepiness using
the interview method instead of the mail survey may be
necessary.

The limitations of the present study include the small
number of subjects with AACD. Post-trial statistical
power analysis was performed, based on the effect size
of 0.5 and 5% level of significance, with a sample size of
18 (AACD group) and 37 (non-AACD group), and
power was 0.36. Furthermore, the lack of investigation
regarding alcohol and caffeine intake and physical
activity, and the presence of sleep apnea, all of them
affect daytime alertness. Therefore, future studies
should investigate these factors in a larger study popu-
lation.

Conclusion

Daytime sleepiness in community-dwelling older peo-
ple with AACD was lower than that in people non-AACD
and was considered less of a problem for daytime activi-
ties.
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Reliability and validity of the inpatient families’ anxiety for assisting scale:
a pilot study

Wataru KOZUKI'**, Tetsuya UEDA’, Tatsunori MURAKAMY, Aki GEN?, Yumi HIGUCHI®

' Graduate School of Comprehensive Rehabilitation, Osaka Prefecture University
* Graduate School of Rehabilitation Science, Osaka Metropolitan University
® Department of Rehabilitation, Tezukayama Rehabilitation Hospital

Objective: This study aimed to examine the reliability and validity of the inpatient families’ anxiety for assist-
ing scale.

Methods: Participants included patients admitted to a rehabilitation hospital accompanied by their families
(n=36). The inpatient families’ anxiety for assisting scale was developed based on the Functional Indepen-
dence Measure (FIM). Reliability was confirmed for intra-rater reliability (Intraclass correlation coefficient
(ICC)) and internal consistency (Cronbach's o). Validity was determined by the strength of the correlation
of the scale with families’ psychological and physical functioning, as well as patients’ activities of daily living
(ADL).

Results: The inpatient families’ anxiety for assisting scale demonstrated high intra-rater reliability (ICC
(1,2) =0.898) and internal consistency (c.=0.959). In validation, a weak correlation was found between the
scale and families’ anxiety (r=0.378), physical quality of life (r= —0.335), and a moderate correlation was
established between the scale, patients’ FIM motor score (r= —0.460), and FIM cognitive score (r=
-0.531).

Conclusion: The inpatient families’ anxiety for assisting scale is highly reliable and exhibits validity concern-
ing families’ psychological state and the patients’ ADL.

Key words: Inpatient family, anxiety for assisting, rehabilitation hospital

* Corresponding author
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DR (SD) 1232.77 L U, RSaEm X%
VRO FEL ] 1 EIHETSHE, FHITHRL
ELB/ADY Y TN A AP LEEHEE SN Lo
T, ARWFSETIE 3R 2 S5 5 720 O R AR EE
Y INVEIZ105% L HEE S 7.

7. HETENFE

LA (MR, BB, BEAEE, SR N
IEHT30 H DL @ [ 4E 3 ) AN AR O A M, FliH 1) 2
PIIRRE DAL, ST 2N - Wi - RS R
FEEREOAH M) ORHILBIZIE
Fisher ® IEfEfERME, b LR MEER A, %
HEEME 13 Bonferroni {4l 72, BIOER (GE#G,
MNA-SF, HEEs AHA %, CCI, FIM, FAI, LSA)
(& Kruskal-Wallis i 2 FVy, % B HEMOE 121X Steel-
Dwass iz w7z, F7-, KEELETY b4 (FIM
Pt ABEof#E, FALFIfE, LSAFIR) & Oz
BT B0 Y AT 4 v 7RI AT 72, Bt
B2 Tdh 5 MNASF 1dlif 2% & LTHRALZ.
72, BT MNILEER5 2 HEEZ 505 CCI
LA E LTHRALR. EiTfREZSZICLT,
A, MR, BRI NG OK T Y b A AR AT R
RGN & AR L, WEELHE L TREFETIVICEA
L7222 wEhobsE b4 B 5 %Ki % 4 85 H
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D XCHIWE L 7e. BEEFEIOMNTIE EZR version 1.61% %
w7,

8. RIENERE

AWFEIE, Bl NEY) 7— 2 3 VRS m e
BRBEROAREZZTAHE L LI, MAEROIY K
W ICHELE L7z 9 2 CEIE L 72 URFEE S R4-20).
AL, MEOTF—F DA% HWTETH 7272
O, W RE L LE - OHEICLMELARAZ L
BT R o7z, WIS B S — At R A=
BEARIFINECY TF—2 a3 VRO R — 2 R=IJIZR
W (A7 h7o M) L, MESERENS Z EIZDW0
THEE, BLUOZOREVPIERTE AT/,

o S

1. ARV \BRAREIC B (T B G EDREIREE

SHE ORI & BB RS R 2 R 1ITRT. T
W IE241% GERGTPILESLR, ZH61%) THY, B
IFHEI363% (26%), MR8 A 7 #E31314 (54%),
PCSRAETEIZAT4 (20%) Th o7z 3R OREE,
AW, FHE Y NBRIRRE RS, BHR ) NBBARE O A E
FIM, 3E$) FIM, FAIL, LSAICHEXEZ RO, K
BHIBRIHICSLCEBTH Y, HETEELTY
LEEGHMEL, &5 FIM, E#) FIM, FAI, LSA 2547
HFIRlE 2R L7z (42T P<0.05).

2. AERTEICETZT7 T M LDOEBELLEE
AT RIS B 2 BER IS SR 2 £ 2 \R L7z,
A THOREHBICBWC 3B CHEEEHD
7D, &
#H FIM, #®) FIM, FAL, LSA Tho7-. RHEERZ
FLIFHE & ECCRE) BB 180 H DL ABE L 72
BEDE L, AFFFIM, EB) FIM, FAL LSA25H &
K> 72 (2T P<0.05). &Y NBA4A180 H BAN
WCABEL 728134784 CTH o 72, ABRBH oW, %
TR 124 (BN X 28794, oMt 3 4),
BRI B 5 44, (ORE 3 4, EYEIES 34, FHRR
24, Widk 2%, BEYYE2 4, FoMIsHTH -7z,
FARIREY) To ABRBLHOWIZ, BRI (44) T
FEEARRE LS @EEICX 251 4), ikl
%, FOM2 4%, KEEY ZAZBE (29%) TIZERS
BB 8 4 (fmBlic X 28954, Zofh34),
MASEE 3 4, R 2%, EWEE 34, Wikl 4,
EYYE 1 44, ZTofll4%. KaER (14%) TlRER
SRR 34 (BN X 2897 34), MM RR 2
%, DR %, BB 24, BERAYE L%, oMb
HTHoT.
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=1 GBI ANEY = g YR OFIHBAGGEINEO FEA R & BE R LB AL
EEEN ELIFA Y R 7 8 R AR BT
i (n=241) (n=63) (n=131) (n=47) P

G, R 81 [74, 87] 78 [73, 84] 81 [73,87] 84 [77,88]" 0.026
P n (%) 147 (61) 37 (59) 76 (58) 34 (72) 0.213
WAL n (%) 0.218

i i A5 S8 113 (47) 28 (44) 69 (53) 16 (34)

BV 77 (32) 21 (33) 39 (30) 17 (36)

Zofh 51 (21) 14 (22) 23 (18) 14 (30)
CCI, score 2 [0,2] 2 [0,2] 2 [1,2] 2 [0,2] 0.314
AR, n (%) 0.064*

PR 7 (2.9) 1 (1.6) 5 (3.8) 1 (2.1)

PR 2 29 (12) 10 (16) 14 (11) 5 (11)

P 69 (29) 20 (32) 36 (28) 13 (28)

Pl 2 44 (18) 11 (18) 21 (16) 12 (26)

FA# 3 52 (22) 13 (21) 37 (28) 2 (4.3)

B 4 31 (13) 6 (9.5) 15 (12) 10 (21)

BAiE S 9 (3.7) 2 (3.2) 3 (2.3) 4 (8.5)
MY NP AA ET30 B DLV S [ 4R
RO 0 (%) 134 (56) 36 (57) 79 (60) 19 (40) 0.060
fEfE B2 n (%) 233 (97) 63 (100) 128 (98) 42 (89)" 0.008
B A ANBAL R, BAL 4 [3,6] 4 [3,6] 4 [3,6] 4 [3,6] 0.496
BEREE, n (%) 5 (2.1) 0 (0) 2 (1.5) 3 (6.4) 0.076
WA RIS, n (%) 56 (23) 10 (16) 35 (27) 11 (23) 0.238
AT NFHE, o (%) 36 (36) 21 (33) 51 (39) 14 (30) 0.495
A SREIREFHE, n (%) 11 (4.6) 4 (6.3) 6 (4.6) 1 (2.1) 0.591
MNA-SF 10 [8,12] 13 [12,13] 10 [9,10] 6 [5,7] <0.001
FIM, score

&5t 106 [94,115] 111 [98,117] 107 [93,115] 99 [80,113]" 0.007

HEH) 75 [66, 82] 79 [72, 84] 75 [64, 82] 63 [57,81]" 0.001

gl 31 [25, 34] 31 [26, 34] 31 [26, 35] 29 [22,34] 0.281
FAL score 2 [0, 6] 4 10,11] 1 [0,6]" 0 [0,5]" 0.005
LSA, score 22 [15, 26] 25 [22,34] 22 [15,26]" 15 [6,241F"  <0.001

AR el [P ] TR

CCI, Charlson comorbidity index; MNA-SF, Mini Nutritional Assessment-Short Form; FIM, Functional Independence Measure;

FAI, Frenchay Activities Index; LSA, Life Space Assessment

CRE, TEITEE vs RS ) A 2 B (P<0.05), TSR A 2 B vs ISR (P<0.05), T BUFRE vs KaERE (P<0.05)

3. FIMFEBICHT AT XT ¢ v 7ERSH

FIM )45 (FIM #J4% 0 siAl Fvs 1 pilL k) % H
WMERE LY AT 4y 7RSI OERE K3
WZ7R9. FIM A% 0 sL LA 251784, FIM R4 1 54
DL E2%63% Tdh - 72. MNASF (+ v Xt 1 1.020,
95%15 HE X [ : 0.907-1.160), 4E# (F » XM
0.987, 95%1E#HX [ : 0.961-1.010), ZM: (+ v X
10.877, 95%EHEX I  0.470-1.640), Fhf Y 2
BIGEE & FH FIM (v Xk 0,995, 95% 1S HEX R :
0.980-1.010) (T gLy Lz AR Cld e h o
72. CCI (F v X :0.782, 95% A5 HEX M : 0.636-
0.962) 3 L2 ERTH - 72,
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4. ANFROBEIIWNT 0O X7« v 7EIRBAH

Y NBIAR180H LN D A B DA 4% H I ZE $ &
L7za Yy A7 4 v 7 EnatirofRE 24187, i
AU IS ABEM L oxy 57 13194%, ABA Y Oxf
BHIATH TH o 72, MNASF (F v Xk :0.815,
S IZHEIX I 0 0.716-0.927) 1FH7 L 723 HEE T
Hotz. —Ji, ERE OF v X 1.020, 9B5%IETHIX
M :0.985-1.050), PEW (v X :0.627, 95%1E
FHIXR © 0.312-1.260), CCI (v XLt :1.030, 95%
fEHEX T 0 0.864-1.220) (XA L 73R Cld 7%
oz,



A NEY) T =T 3 YRIHE ORI AR X7 2RO D

£2 FWINEYT—2a YAHBORERKTREO T 7 N A A ORER LG 3

BN JER/Sg e A 7 B SR AR
i (n=241) (n=63) (n=131) (n=47) P
WAWIE, H 159 [70,180] 175 [99, 180] 168 [71, 180] 125 [44,180]  0.274
AT M, n (%) 0.009

180 H BL kA A 114 (47) 31 (49) 64 (49)" 19 (40)"

180 H LA D 2K #4 T 80 (33) 28 (44) 38 (29)" 14 (30)"
1I80H LD AR D, n (%) 47 (20) 4 (6.3) 29 (22)° 14 (30)" 0.003

FIM, score

&t 107 [94,115] 112 [98,117] 107 [93, 115] 100 [78,113]"  0.011
L) 77 167,83] 79 [73,86] 76 [66,82]" 73 [56,811"  0.003
Ealil| 30 [25, 34] 31 [26,34] 31 [25,34] 29 [21, 34] 0.179
FIM ##% (&5, score 0 [0, 1] 0 [0,1] 0 [0,1] 0 [0,0] 0.475
FAI score* 6 [0,13] 9 [3,18] 5 [0,13]" 2 10,8]" 0.001
FAI #J1%, score® 0 [0,5] 0 [0,6] 0 [0,5] 0 [0,5] 0.922
LSA, score 24 [17,31]  25.5 [22,34] 24 [17,271" 20 [13,261"  0.005
LSA F)f%, score 0 [0, 0] 0 [0, 0] 0 [0,0] 0 [0, 0] 0.372

ML RIS TP [PURHEPR] TG

FIM, Functional Independence Measure; FAI, Frenchay Activities Index; LSA, Life Space Assessment

*n=215
TR vs IR 3E ) 2 2 B (P<0.05)

T RUBERE vs IREERE (P<0.05)

£33 MU ANEY F—va YRHBICBT LR TR FIM fIf (0 2524
Tvs 18U ZHERE LzaY AT 4 v 7 g
) 95% 15 JFHIX 1]
+ v At P fii
TRR R

MNA-SF 1.020 0.907 1.16 0.704
AE 0.987 0.961 1.01 0.329
7 0.877 0.470 1.64 0.679
CCI 0.782 0.636 0.962 0.020
il NGRS R FIM 0.995 0.980 1.01 0.528

FIM, Functional Independence Measure; MNA-SF, Mini Nutritional Assessment-
Short Form; CCI, Charlson comorbidity index

£4 FHMINECYF—v a3 YRHPOABEOHESE BT
BRE L0 Y AT 4 v 7 BRI

R 95% 15 #H X [
* v X P

TR LR
MNA-SF 0.815 0.716 0.927  0.002
A 1.020 0.985 1.050  0.306
e 0.627 0.312 1.260  0.190
CCI 1.030 0.864 1.220  0.759

MNA-SF, Mini Nutritional Assessment-Short Form

5. FAIFIE, LSARRICHT 2OV X7 v VAR
o

ARASE TR FAT 2 5E L TW /29132155 Th -

72, 215%m 9 %, FAILFIG 0 siBLUFA%120%, FALF)
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1 B A95% Th o 7. FALFIFE 2 HIOERE L
720V AT 4 v 7 MIRGHICB VT, MNASF (F v
LM 1.080, 95%15 B X 1 1 0.963-1.210), 4F #h
(v A1 0.981, 95%fE XM : 0.956-1.010), %
P CFy XM 1,690, 95%/ZHEX R 1 0.906-3.140)
EWI NG M L-HHERTIERd» o7 CCI
(F v Xt 0 0.758, 95%IEHAX M © 0.629-0.915), 7
[ NBAMEES FAT (8> X1t 1 0.936, 95% 15X [ :
0.889-0.985) 13Mh L7=3iIA K TH - 7.

LSA FJ4% 0 s LT 2519144, LSA Fl4% 1 ML E£%50
L Tholz. LSAFIGFZHMERE LI -uT AT 4y
7 MRS HIZB W T, MNASSF (v X @ 1.040,
95% fEMIX [ © 0.906-1.190), 4Fiks (v Ak :0.993,
95% fZHAX [  0.965-1.020), %Mt (v X @ 1.120,
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95 % EHAX [ : 0.563-2.210) (a7 L7-RiMHA R T
E7eh o7z, CCI (v Ak :0.752, 95%EHXMH :
0.600-0.942), Y NBHARRELSA (4 v A M 1 0.920,
95% 3 HAX [ : 0.887-0.956) &4y L 7-FiHA T
Ho7z.

Z =

AWFZEIE, Fil) NFIHEICBI A EEEOEES
HONZT LI e, BXOENELE FIM AR AR
DOEME DM EZHETHZE R HME LTERL .
FEOKER, UTO3IO0MABEHESN. H1I2,
A NFIH R DT4% R FE L KRR ) A 7 25380
b2 &, 21T, B NFIHFICBIT B EE
L, B LKL CHEET, HETERLTYS
HEAME <, FIM, FAL 3 X OFLSA 25H B I24E L,
AT AWREE DA ZICE W2 . B 312, i
BRI 0 S FEIRABIXFH B ) B AR #4180 H BLN @ A B
DOFEDOMA. L7-HHERTH 72 TH 5.

1. YU NFIRE DOREIRE

AAORER, B NFIHZ ORRAEY R 7 REde
KD54%, FFERIZ20%TH Y, i) NFIHEO
T4% DHRAZIRBIM S ORELZ I Z TW5B 2 LA
Loz, BADNREL-H#MBTIE, IhFEFTZ
AU NFIHEORFEBIREZ R L 285 32w,
MNA 7 & ORI O KA 2 H w72 L ¥ o —Fil
T, 2B ABE L TS MEFRBEED6.1~
62% | EHALIRAE A D o 72 LM ST » ™,
F 7z EEEY NEBUIC AR L TW 5 EH D44% 13
Geriatric Nutritional Risk Index |2 TR ENH 5 L
HEF SN2 W HEbH L2 enn™, ik
W L, SRARIRBICHED D 251 NFIHE O E S
AR RIER L FEICENZ L) AR L. K
KEDFH I NFIHB IS CERO—2I2, HilgE )
LN ENEZOLNDL. SIS - A - 5=
TR 7 210 X DRI D R B A
HEE CEYERGSE) 2xtR & LB iTiiZE T,
body massindex, 7 IV 7 I ¥, KEFIEK, &Y v
INERIZ L D) SRARIRRBICHEDSH 5 & SNT-HED%69% T
ol L WEINTYEY. KBIZe0R 5 I ER P
fEABIHTH 5. FATHIZE L I LT, HEDFHDs
IVEWMTHL I LMD, KEIREBIZHE?D HH VS
Lo TnbEEzZoN/ F7, @pT) NFIHHE
Zxfg E L7z MNA & w538 ikBoddecit, K
KAEY A7 HAB1.2%, RKEZHIE.9I%THY, %
FEEEDE e BT DR A7 23§ 5 2 &
D SN TV R, KIS OR R D87 % D ESrHH
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TholzZ b, HEEBIVKIEY 27 0% Hh 5
EEEEZ SN S50, FEICEEN Y N
BEDNL W E DIERENL L R BINEEZ S
5. MNA-SF % i\ 7z AR B ABRE O S AEIRTE
O TIE, PRHIE LW S 72 F OBIG I AR
56.3% Cd-7zDICKH L, BEIEX10% F ChET 2
s cwsY. UL, MBS 3L
fiff, SEEE BEHEBOVWTICHEBRHE LR T VS
HITh b7z, KEEEHNS 2D RT WY K%k
DXL D56 % X IE U NRHLEREE TH b, KR
BEL B DR T VWHETHo72Z L bEX LN
FARABIC B 2 BRI T, SERI NS
B DIRAR I, RAFREE B L CHlh T, HET
EHELTWLEELDMEL, FIM, FAL, BXULSAMN
AHREAIALL, B B #£180 H DINIZ ABE T % il
BEVEDS IR VRS I L 2 o 72, IR EIE 1%
CRRDON"Y, WERERAFR AR, BIOWREY RS
AEFELZEY, S FIMAEMETF S22 &%,
MNA-SF & FALIZIEDOMENH 5 Z & RmwE N T
BV KWIRICBT A BEMERICBNTY, Zhb
D% T DR L o7z B ANFTEAE
D95, BRERIERANTE, HEAEEE - ISHN
H 5 AR ERE ) O W=, ARIETHEIH P A3
i3, EEEE AL TSRSV L 2L T
BLLERD 5.

2. BB NFIBRIBEORERE S FIMFIE, FAI

18, LSAFIBEDEE

AWF%2Tld MNA-SF & FIM #1453 0 #1330 5 h
otz BVEMINA R B 20t R L L BATfZE T
&, EHREICL ARy P A FTOEBHZEICLDY
RRFELBOIRL, REMELZRDOZVIELD D
Modified Rankin Scale 23\ Z & 3z ST wv
2% F 72, WEH) RO BF BT,
KRR E DR EALEMEE O FIM (2 L CTHET 5
TEMHERR TS, AR TIEINS ERE D
RO ERELT, B ANFIHED
FIM F)3 D5 AN S W E BT 5N 5. SLATHE
ZeCl, BIEEY NEBUC B S FIM FI 413 FY
19.78TH 72" w LT, FHHUABKBG6 » HE O
FIM Fflf31%, €V 747 7 HAEBIZBWTHEH2 45T
HotztWEShTwa™Y, EEE AWIRICBT 55
M) NFI O FIM flf3 O il 0 i Th - 7.
INHDOZ NG, Fifll) NFIHHZ O FIM fli5 055
BRI Y N R G & i L T/h & <, R38R
BICX BB MM TE RPN EZ 6NS.
72, FAIAI# & LSAFIfRICBWTH, MNASF ik
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AL L 223 ERTIZ R o 72, 2hid, FIM flE
& ERIZ, FAIL RIS & LSA FISF O 5B/ & <, %
FIREOPEEZRINTE LD o2 RENE LN S.
—7J7, CCI % FIM #I4%, FAI #)#%, LSA F{% & flsr
LCHELTHY, AOHEOA DM NFIHHZ D
FIM #I4%, FALF){%, LSAFI{HIEEET 52 LAURE
ENT2. SEBOIRRESZ ZERE & D ITRIECH S
2% RITRERILSET LTINS, 4%
S BPHFOBEPEMNT A2 e EZONL. PHF
B2 FIM R4, FAL RS, LSAFIRICHET 5 2
s, FMINTRAAZOMARELMGL, &
FIZT AT AV PLTWL ZEPEETHLEEZ
L7z,

3. FRUNFERBREOREREEAROBEED

3PS

MNA-SF 133 20 i v o> A B o0 A fi & gy L C [
LTWw/z, ZoZend, FEIREPXARTHDITLE
SH U NFIUH B A 5180 H AIZ ABES 5 1) 2 7 2%
BV EAVRIB SN BT, ESlEICBY
TIERRBIEIABEDOY A7 2 B0 A5Z ERHMEINTE
DY, KT FBORKEAE S, HRKEC
MRED S B & ENFEM Y NFIAEICBWTARET %
FHENL o 2B E LT, REDIRENC X 255
AT HBOTWAIENEZBNA. EEIZ, 2N
MBEICABE L TV D EinE 2R & LAl T,
The European Society for Clinical Nutrition and Metab-
olism D ILHEIZ TIEFED D 5 & S N-HL, HEHEY
A7 HENT EFHE SN TWDEY, F72, RN
AU A2 @05 ERE LT, SIHEDTRIE) A2
EEHOTWLZELEZONL., AR Z RS &
LB T, KT V7 3 VIIE % 36 723 A8 &
HiE « IREGIRGUIE 70 & OBE O G PHER, MUiE - fii
K- BEAEREOEE L GIEN AT HHENE
HIEhHMESRTWSY . X502, R TIcH
Rtk R K T 2 UC, BRYUERE) A7 2 HD 5
ML TwEY . KT, Y A
180H BAIICABE L2281 & LTl D Eho72b DI
BIAVEHRRTH - 72, 51T, BAERM%K, B
JEWZE D ABEICE > 72 HEDRBAHFLEL TS, L
L, ABg& 3l o W]ERRICOWTIE, 37
H M ETITA T RWZD, 5835 %5 HEEN
DETHDLEERD.
AIFEDRIE L LT, WDk - FEHIREE, IR
WY, iU NONANEN, BLONANEOHFAEN
TE TRV EDPRBRIFOND. FRICEBERTICBW
TIEIREE RLWERESICX ), EFHOBIURMRIC
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APECHHRELHWEZZONE. 207D, 2
Mo DZEHEEN 2 WU EE L 72WGES L ETH B &
ZERAOoNDL. Tz, AEOTY ML E L TEEL
72 FIM - FAI - LSA R332 0#AVh & <, RAEIRE
WX B EPRINTE o 72D H 5. G
NHHFEIZBT BiR#ERT 7 N 2GEEICH L Tid i
AT LENPD L. EHIT, KIEIREOFAIIFI Y
NHIGRED AT I o 72720, FAHIH A2 R IRE DS
AL L2 E TN T B WD H 5. AT,
BrAb e 12 He5 21954 (45%) DFIHE &2 N H 5
BRAVL72Z L&), BN 7T AHECTRENE D
FERAONL. LVHEORVKRERLZDICIE, X
D% DOWMEE T GOIMGEPBLETH 5.

o

AU NFIHZED D BT74% %%, HEFED L ISR
BVAIRHDHZENWOLNE Lo KEIREE,
A NBAE180H 2 £ TO AR DA IR L Cidh
MLTHELTEY, SiMINZMHT 2R
ABES 2 27 D3EnC AR S N7z, G N
R ICBIT 2 HREAZ ) —= Y TIZEETH 5.
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Malnutrition increases the risk of hospitalization for older patients using
home-visit rehabilitation

Tatsuya KISU"*, Tatsuya MATSUSHITA', Shunsuke NAGATA?, Shinta NISHIOKA®, Nobuo MATSUSAKA®

' Department of Rehabilitation Medicine, Nagasaki Rehabilitation Hospital
? Rehabilitation Center for Elderly People Living in Community “Ginya”
* Department of Clinical Nutrition and Food Services, Nagasaki Rehabilitation Hospital

Objective: The present study aimed to examine the prevalence of malnutrition and its association with Func-
tional Independence Measure (FIM) gain and risk of hospitalization in patients using home-visit rehabilita-
tion.

Methods: This retrospective cohort study included patients using home-visit rehabilitation. Malnutrition was
assessed by Mini Nutritional Assessment -Short Form (MNA-SF) and classified as malnutrition, risk of mal-
nutrition, and normal group. The primary outcomes were FIM gain and hospitalization or not, which were
analyzed using logistic regression.

Results: In total, 241 participants (median age 81 years; 147 females) were analyzed and classified as malnu-
trition (20% ), risk of malnutrition (54% ), and normal (26% ). The result showed that MNA-SF was not inde-
pendently associated with FIM gain, but was independently associated with higher hospitalization propor-
tions. (Odds ratio, 0.815; 95% confidence interval, 0.716 to 0.927).

Conclusion: Malnutrition may be associated with increased risk of hospitalization in older patient using home-
visit rehabilitation.

Key words: Home-visit rehabilitation, Malnutrition, hospitalization, Mini Nutritional Assessment -Short
Form; Functional Independence Measure

* Corresponding author
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Influence of outpatient rehabilitation users’ home-based

life space on caregiver burden

Mamoru SATO", Tohru KAWAGUCHI*

' Division of the Health Behavioral Epidemiology, Tohoku University Graduate School of Medicine
> Aomori University of Health and Welfare, Graduate School of Health Sciences

Aim: This study examined the influence of disabled older adults’ home-based life space on caregiver burden.
Methods: The participants included 60 disabled older adults (20 men and 40 women; mean age 83.9+6.0
years) who received day-care services and their primary caregivers (n=60; 15 men and 45 women; mean
age 66.1+12.1 years). Caregiver burden was assessed using the short version of the Japanese Zarit Care-
giver Burden Interview (J-ZBI_8). Caregivers completed a questionnaire assessing the older adults’ home-
based life space. The questionnaire assessed composite scores for activity range, frequency, and degree of
independence (Hb-CS). Cognitive function was assessed using the Revised Hasegawa Dementia Scale (HDS-
R). We performed propensity score matching with a ratio of 1 : 2 (higher burden group: J-ZBI_8 score of 13
points and over vs lower burden group: J-ZBI_8 score of less than 13 points). A multiple logistic regression
analysis was performed to examine the association between life space and caregiver burden.

Results: Disabled participants in the lower burden group had a significantly higher HDS-R score and range of
activities using assistive devices than those in the higher burden group. Hb-CS was an independent predictor
of higher burden (odds ratio: 0.973; 95% confidence interval: 0.944-0.999).

Conclusions: To alleviate caregiver burden it is essential to maintain the scope, frequency, and degree of
activity independence.

Key words: disabled older adults at home, caregiver burden, life space, home-based life-space assessment

* Corresponding author
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Cosmetologists’ awareness of issues faced by community-dwelling older people and

suggestions for collaboration with rehabilitation specialists

Yuto KOBAYASHI"*, Akihiko MURAYAMA', Shigeru USUDA”

' Department of Physical Therapy, Faculty of Rehabilitation, Gunma University of Health and Welfare
? Gunma University Graduate School of Health Sciences

Purpose: The possibility of collaboration between beauticians and physical therapists has been suggested for
some time. However, as very few related studies have been conducted, there is a lack of knowledge that can
serve as a foundation. Therefore, this study aimed to obtain suggestions for specific collaboration.

Methods: A questionnaire survey was conducted on 1,010 beauticians in Gunma Prefecture regarding their
awareness of older customers and the issues they face. The results of the survey were compared with the
basic attributes of the respondents after confirming differences in the results depending on the characteris-
tics of the area in which they work.

Results: Responses were received from 261 beauticians (collection rate: 25.8% ). No differences were found
in the responses according to the region in which the respondents worked, but significant differences were
found between the responses regarding older customers and the responses regarding non-older customers.
For older customers, beauticians were more likely to be aware of social resources and the need for physical
assistance and devices than for non-older customers. On the other hand, when serving non-older customers,
respondents paid more attention to the level of customer satisfaction.

Conclusion: The results of this study suggest that, when developing cooperation with beauticians in Gunma
Prefecture, it may be more effective to meet the needs of beauticians according to the age of their customers
rather than regional characteristics.

Key words: Beauticians, physical therapists, community-dwelling older people, questionnaire survey, collab-
oration

* Corresponding author
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BOFETY CAE OMFE, WHEHR, B0,
AR PR dEn BWS hb A, B R

[B] oz 22 R TR EE L 2o 70, WA A TR BB IaMT, SmLE, BRM, OAEICX 2
£ B O LGB % KRB U 7z, SRR OMAT Y N =3 3 v ERRIY ) T, R
M7 — U 2 248t U8, B CONBMEBRICE - 2202479 . DER] 70% okt 2
O CHMERE A AR L, AT B, B 28 0 K L7272 oW ) MSERT & e B BERS
HONAHET, —AHBRT I 3ImBE T 2R [BEAA] H2H, 1E2KM<T, 67 HM
ALz, £ A MNIEKEY ¥ a yTRGMOMPRIGZIRME LA BTEAZHME LT, #BiE,
ER AR L, T oM, STEE, BEREEzRELZ R 6.7kg OBMEISKIIL

ENHUR 2 1R, 206 m FORTHBAERE L, — A TIHMETREE o7z [REw] FUH & ORI
BRI ) O AL, BEROEMEREZ AT 5 P OV EEREICH LT, #4ell ADLO
WRIZHEETHZ EZRLT.

F—7— K ERERGEIT) NE ) T3 v, R NTRIEESRA, B, Za 0T, BEHDEREE

& L & (&

SR RSIE R OB N F—3 3~ (BRI
N Z, PrEERRR 1 RERILL L 2 BRI R o EIER T Y
NE) T — v g YRR B AR X B P —
A TH2Y. FEEHY S, BEBREBR OB B
) 7T —3 g v ERBRIC, REEMNEEL OO ORKRE
ONEEE I THEEFOH 2T % 7290129
iS5, MliikO@RER ) NTIE, FIHE QAR
BRI 2 BAEZIEICRREL, T ¥ Ao
TR R 5 2 LT, U AT ERLE B OIER T
EBRLIEIIBED TV,

— W12, ERBROFHE TH S EkE I, B

VB TRFEE)NC ) F— Y 3 R kR
2 E I R R B
RIS AR MR B ) N ) 7= a3 YR
FOEEEE A WL FRFEREINEY F— a3 VR
BEAR AR
T658-0001 i I A= vl S X ARG AT 6-2-23
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E-mail : s.shiba@konan-wu.ac.jp
(ZftH 202347 H20H, =PH 20234E12H25H)
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BEBEEIFELTWDEZ XL L, Fhiikh bk,
CO7OFMHFEDY A7 EBHEL L, BRI A
WY b lr X CRBRT D, NRBRERS IR
BORAE LSBT oON G811, ZoRBOM
HEERERE, TR EOBILIEN 2 &bt
NS L7727 T a—F2Rd 5.

Al au F M THHBER AR L7201, Bk
FERE DMK T L 72 W e 42 A B 8 i #2487 (total knee
arthroplasty, TKA) O FMEDH 0, SIME, PRI,
OGS L BB D BEAERE IR D B 5 kb o i B IR hE 1) %
REERLU 72 WA E OB & BIREEI O T 253
D, BITHEER AL, HETORBIREDHEZ -2k
B3, S EELRBRIC B B IR ) N E R T 5 Rk L
eodz. KIEGIOBRITREN AT EL, =B X7 &2
A EEBEL BRI ANEY T—2a v iR
B 7285, — A CTOMATEE & 2 ) IR O]
FICBIFBZ EATE.

AL, B OFIER ) NOFHIC X ), Bl
TOIMBDEE & 7% o 72 %95 BBAE ORI I D REBIHE
vk, TOBPIIOVWTERETIDDTHS.

@ ® © 2024 Japanese Society of Community-based Comprehensive Physical Therapy. This is an open access article under
=7 the terms of the Creative Commons Attribution license (https://creativecommons.org/licenses/by/4.0/).


https://creativecommons.org/licenses/by/4.0/deed.ja

FR AR ) N e ) 77— a Y ORI &) BT OIMEDTTRE & 2 o 72 R BIAE O —IEH]

fa BB B B

RPEE, AV FEF] RO TAERRET
%R - IRESRIFZEIC S 2 MRS 1hEnE
MiL7:, HEZTREMEEEEERICLVARSH
(K EETE52022040), WMRBFIIINAE L BFEE T4
DAL CYHICE2MEESTERL TWA.

i B

JER - 70 ik

FFR - TR

PRAERE R - WIE, BEIRIE, OAE

HRRE - WA EREIRE (knee osteoarthritis, KOA)
ZWrE21F, 104Ea724 TKA, 34ERTc/A TKA %

AT SN A, HETHAERLZ &Y, fhFhEHric

o THY, HEILBTORKII I Lho7. Th
$CHTIMIT 5% SPGB LT, 3w

T TR AN L, HEZ TR, &K
HABML72. R4 CBNBENC S HE LG, B
RBGETL y A2 2O 28T 5. ENRE)IE
WEEDH ZHF T T ALY, HITHEED
MBLE B E R 5722 LI28 D, YHEZERER )
(ARG & R %

PO liloE - HIR 1

WIS AR, © S 154.5 cm, 1A 86 kg, BMI36.3

kg/m’. FEEFROMAY ATH, 33 2= —
Toa IZHEIR R, HDSR275C, BRI RIS

M+ 160/80 mmHg, NWg#H9318l, 45, SPO, 98%.

ML ARAAT H, - CRP0.26 mg/dL, BNP 30.4 pg/dL,

HbAIc5.5%. ZIEAIZRDT, OLAEB X ORER
Woay va— VIZRIFTH - 72,

PRAFREE VA (2 1) ¢ B3 70 BHE v Bl sk il BRIE RR D
9, o)l AR EEIE, 45120°/0°, A120°/10°
THY, BREEHIIEFHHRAE (manual muscle test,
MMT) T4 LX)V THolz. 7F L ARG H
(%), BEREE (-). BoKRHIZ, ZEHEE ED)
Wi, BT OWVWIT NS (=), BOWIK - SHLA
FUAT AN, B BAGISH LT A MIBEME T
EBRANREN I ol — ARSI TH - 72
A, B L & HITHRVEYINDE L, 3m B TS
EHRAMRBAEE L2, 1 AMAEMAT, Timed up and go
(TUG) 1X11.9%, 5m ATHERMIZ6.680TH -7z,
L, EAREDICOHERTOTROB EAAREL,

ST PR BRI % 71k 9 Extension thrust pattern T,

HIARTA CILEARER B PR RSN 9 5 /2
AERREEAREZ CEL TV ITRbIE, FRICETH
EThol BTEMEZE L TERBRIEMTH Y, W
SIS B TR B MR 2 3O, B W LANK
g LT A, TR B LIS DA E
L, HREZ) T I VAT LT EE27 ) 7

1 AT A C Y e 3 oA AR &I H O
AR S
B (cm) 154.5 155.0
hHE (kg) 86.0 79.3
BMI (kg/m°) 36.2 33.0
B’ HKE (kg) 15.6/16.0 18.7/18.6
BB/ BB/
W 1 4/4 W B 4 4/4
MMT #i/Z% W /4 BB A4
S P A4 2 P A/4
11.9 12.6
N
TG ) (AL (o)
. 6.6 6.6
/\/ :.EEI 3
5 m SR () (BRI (AL
N RIHL A LA 0
i R PR AT !
#EhE)) JE NRARAT I AL AR T
6MWT (m) | 205
FIM 110 121

BMI, Body mass index ; MMT, Manual muscle test ; TUG, Timed up and
go : 6MWT, 6 7824728 ; FIM, Functional independence measure.
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T Y ARRIHE ) i ofEEsRRO bl 3m o
A AT #&, I E 150/92 mmHg, AR #1184 [, 4, SPO,
93%~ &2 b L7, BERENY L EEFHMiE: (functional
independence measure, FIM) %, 110/126/5 T 1,
B THE DD H 7.

NN

a B T A

AIEBNZ, W 7ZIRRE TR TETBY, KAD
FRTETEEERLE R EOHENZR RN T
W7z, 20720, HEAEFICHEICAELZEE TV
Moz, UL, BMRESECIRE 2RI L0
5 [ROBARY BRh ] EBENIALZ & UG
O, WHEIIEEHEIPFEIN L T oz, LA 5T,
CNFTOHN LA MRS 212, BTiEN %
ML, BN 2 ARG R Br&, B %
R BUENRDH - 7.

BT, KOG EEESIRE L, BRIz TS
VAR L, REEP OB ORIV Z &8
BETHo72. INHIETKACERT 5 BOEFRER
TR IR TS RO, BERIRIC L 2 LD
KR AREEENHRTH S b, L L, F
BOEHMEIC L ) S I3ETHES N, BHITOMEIX
NGRS 2 &CHIRT L7z, ML, kR OFH
XL D BATRE AR L, RBE O 25 L,
JEREI DR A, RGO BEEES K E L, e
A7 REVERESR TV, 2512, BMI30
kg/m’ DAL OE#E TIZREEZ VT T ¥ ZADMRNMEI)
ZhsLbWMEIRTYSY. EENTH 5 K%M
&, ZOMEEE OBITREIC =B L Tz, BEE 23
B RARERTAERICE, HEREESSERICY
B LAHZNTTHWAEZ EDEZ LN, KIEHID Z

(2024)

DOHEMITIE U THRIT Y — v 2B EETw B E b
7=, F7-, EEHIEH 4~ ORERRIC L ) kR E
DFEVHRTH NI TH 555, KEIC X - Tl
b2 L, FEIHGHFECEOMELTDH 5. K
Bld TR ICHERIE T 2R L T RDo2h, %
B DR % X2 572012108, 0% TR A
MFFCE TRV ENSN L2 T, HTo
YHEIIZRE EHBER b L — = I NETH B &
Ex7 Fh, BRI ETAYEE T, T ICHKE#
WL Lz ZoOX ) ICKERINE L OHEEICE <
FFn by, BITREOBERNTH > 72, Lidkk
DR L b, BEIHAROETA) 2 25%,
ABATREII A I IEE B A RE O] LAMLETH B & H)
Wi L7z,

ﬁﬁ%i MG 2 2B EE 2 SN,

P ROGEEIIE,  EHERY 70 AR O Mk eSS T K
k&é.ﬁi%%ﬁ?é~%,$k@ﬁﬁ#$%f%
D, BAUEHVLETH S LKL

VEo Xz, REFOSRITREN 2 EL, =B
z&%Tué_i,®ﬁi,®L@m§%@mL
TSI DM, DRBHENLETH D EHHL,
WRTO 75 NEREL.
HEREREY NG, H2H, 1o 2KHOEEE
6 o FRIMkRE L CHER L 72, SRR Y N, HERITHE
Y AEH7Ta 7748 (F305) &, MACEHLET
EWiTAMATa 7T A ($9605) O 2 HEOHPET
fTolz. MATOr I 20—8ELTCMEEIZES
Y2 NHMAEGIRISE L7z, ERY o 1 Hofiih %

2, FHEOBFEREZ K218

EHITIE, FEERLY TN FEFH LK% £
L7z, SHERERIL, GHERE2Z 0 T2, RRRIRIC

JYAHEE (FIE- BER% - LDFL)
EEJJE#(DL\%J%EIJ&/ SR EE D EE/ EHE P RONAZILFIVY/ DREREDFT J77:+L’
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;; (BEBEIILTA—2—/N\VRI LT A—4—) B
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X2

EBEFNR= 3 VN LR SWNES ) oMk, i)
A XNV o) b7 & & AL CHEMm L 72,

AT a7 2O L T FITRT.
ARBENE, EIEE BUNDSHECTH -2/
TEE) LA AT S TR L7z, BNP X 30.4 pg/dL
EHBIIKAECTH - 72A%, IR E B L OAED
JERETHDLI LB B/ETE R o7z PFITKE BYh
DO, TR EOLAEEALDIMEIIFED L h o 72
B, JHRER ) NP DIRERICHRRARZRA A2 LB
ol T0O7D, BG4 BICEMISOAEICHE
LCH8 K L. EMioBEI2L 0 OAEORE
EHETE 2720, ME)OBAZ S S ITHBIICHED

Zﬂ'iﬁﬂ: L7z,

HEENE, AHRAGED) & OIS, EITERE BTh
OEEIK GEBH AR O E) 1208 U TR 4 1 EB) R

Z R, B OMBERE AL 72, EE) T OfR R
&, Borg’s Scale # 3 & L 2 Karvonen i£{Z & 5[
WS EHEEO B L LTV, SILE, SERIRE,
DAEDY X7 % EFB LT, WMEIZHK Borg's Scale
130 [R% &2\ | & Karvonen :D60% FT& L7,
EEHIRZT TR L, EHFIZINA I VF 2y I %
1w, BRI IE BSOS SPO, DAL % LI
B, EEEREO MM 2B L 2. SR IRRER
EEFEOWE A, BWNOBIIZOWTHRREE L
TY R EHIZED T
CBEE N2 R ERH AR e Y
W2, NYRFIVTA—F —LHEERILTA—F —
T L 7z, B3R 1L, Borg's Scale 11, Kar-

X7'7 jl*/knee bend walk/ AT yEVY /"ﬁﬁﬁg

I AHE
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5

vonen {ED30% 2 5 BIE L7z, BIALIZ BN
BT, EBIORHERGE L & BT SPO, DT %2
Wiz7z8, SPO, DT A3 U 7 v i PR o Fi e b
(5048 HE) OB Lz. ANDEFR—Y 3 ¥
BHENEHVEEFEZLWIRETH 72720, HH)
FIENZ T ANDOEP 572N RV T XA —% —
PHIY AN, BICHBHEILTXA—% —%BIL

c (X2). MPREELEEET, RENZERL
TiED7z. 1077 kS L CHTRE L R o728 2 AT,

BEE 2 FIFCwo iz, IRA IGEEIRE 2 11 CIRER
PIEE L, BB (anaerobic threshold,
AT) L _JVIZHI Y9 5 Karvonen #D60% T, 20
AREREMGE L CGEFTE LI R HIB L2 kR L
TNV FINVT A=Y — L HEEREIV T A — 7 —#
BIOSUBE L o7l T AT, SEATRMT R B L 7.
W F LT D TE DB HEEREL, F
P 2 FH 2 i L 7R TR A 2 < X
) ICHRE L 72,

D ML —Z 2T JESE PR 5 ) B R & ik o 72

ORI EZHMIZ, ~v Y (Ly T ATV
Yav/ vy T VASF2AMNTLVR) EHWT

FEhti L7z, REEIE 3Rk L CEMTE AmE &
L7z, F7-, 4u%aof§ﬁ%&5wh@&ﬁ#
%l o 72BBET, PATBREIR LA 2T v bl
BBl 7.

WAR72E 912, AWHE b
L= 7 LTh v B, AT b
—Z V7 ERHUNATY, STHBEOERIZE LT,
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x2 BABHFONE

BEICDOWVWT

- KD F AT HE O R B ER O L8N &5 < BIFRT 5
MREZDVLTHRS T I L RERHEZEOL) X7 2 TIF5

CEENC X D REZES T

CHEENFILEE L TRV, MEZER S

EFICDOWT

B, RN RS, BEEROHA T RILS 28R DH B
- EENC L) EG AN O ST S
BB I DB A 2SS ENTED
- SEBYFEHEE H A U S IR D 2 »
(72721, HEhRBESAE L7 EIT T EX MIER5)

ARDST SN VIRZER A L W

BETOBILAICDWT

- 2k B 72T BAGL O BE R 2 98 5§

- BAZ R HERL T HISK % B 2 & £ 0IZHEMT %

(h—a =794 X&)

HAWCTFOIHREWITHEIHIIC LA ATV
Y7l B EOE RS CIEATERT R
179 knee bend walk 1%, AHBIE L f Mm% H
MELTEBLZ. —&IC, MESEIICISTE
R CHOWEBHIR—FARE LRSI, KERTO
IO A E R R EHE R L TCnb L S
NY . AIEBNE TR O SCFEAR FAsgEbh, i
B S KR oM e & L C, Extension
thrust pattern Z £ L TW7z. D70, A7y V¥
Y CIERRBIC X AR E R EIBIET 5 HIWT,
THEOFEA T 5 X HIHRE L2 ARIEEL
PR - 724REEC, LRI BI T 2 49 15° Ji i 7 <,
ORI O Tl % — AR B AT X ) ICFHE L.
T, B2 T T v AWFEE, VRO
H L2 S IRAE S 2 i ke B Y o Jigs B 35 o s b7) 7 e i 20
VgL %Y. A5 v ¥k knee bend walk |2 &
DELY L osfb e ZHICHED RERZ VT 5 v A
DYED HIR L 72,

CBEHE BENEOENICOWTE2IIRT. M
BHED7-0ORMZENNT, FHIZOFTIT- 72,
WEOVEEITOWTHIIL, BEOFEL LTE
BEir) 2 xmi, AHEPSORREZMA. £
D%, M—=rr7o&MIZ, FHEOAHIZR
LaWE)ICEHE L AaAS, Mikzsz THENAE
ZREDELFH L. FRCHEDORE, HETO
BWITLERF =L A4 ZOFEFEBIRIITDONWT
MEROHPTEZER MR bZ EIZEoT, AF
RGBT HT N T IV AR L. F—24
IV A4 X, ABEEM ML —=v 7 D5H
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e L, RTOBICHEEREL. T2, EH)
DNE L, NN DEE) O T 1a] =2 i (2 B 5
B IEME G T L ot L7,

AENTAROER

6 ¥ HDOM AT, OAERFEOHEITED T, B
RO RBYIEMA L7, T2, EAEREITELE]
THEBE L Tz, £ IS ARIEZO ST H R HR
Ry, KEIZ6.7kg (7.8%) WAL, £, FIM
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